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Centrifugally or Pit Cast Pipe for 
water works, gas, sewerage, 
drainage and industrial services. 
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value of resourceful foundry equipment as well as skill and experience in the 
design of pipe and fittings. National Defense has first call, of course, on the Agere 
gate facilities of our four large foundries, our laboratories and the forty = f 
experience of our technical staff. The great majority of our large production} 
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continues to be required for direct and indirect National defense construct 


UNITED STATES PIPE & FOUNDRY CO., General Offices, Burlington, N. J 
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One Panel of this Dead Front Steel Switch Board houses 2-20 HP and 2-30 HP, 220 
Volt, 3 phase, 60 cycle, Across-the-Line type Motor Starters, equipped with 
Manual Testing Switch, independent of the Automatic operation. 


The 2-30 HP Motors operate a deep Well Centrifugal and a Boost Pump, both Pilot 
Switch operated by Float Switch Control. 

The 2-20 HP Centrifugal Booster Pumps are operated by Pressure Control with 
transfer facilities for interchanging the 2 Bourdon Tube Type Regulators 
with the 2 motor starters. 

The other panel houses the incoming line, metering, recording, and lighting dis- 
tribution section. 

All Knife Switches and Transfer Switches are externally operated without live 
parts on front of board, providing operator protection as well as motor 
protection. 

Typical of the neatness and efficiency of Clark-Sundh Control apparatus, this Dead- 
Front Steel Switch Board effectually helps keep a Mid-West city Water 
Works operating efficiently. 

For Water Works and Sewage Disposal Plant electrical control, please contact 
our nearest office. 


1A. Will 
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_ THE CLARK CONTROLLER CO. 
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You won’t hear an SOS from this sea-going outfall 
sewer. Engineers made sure of low-cost, trouble- 
free service by using Asbestos-Bonded Armco Pipe. 


Davy Jones’ locker is no place for a “landlubbing” 
sewer. Unstable foundations and corrosive conditions 
are a severe test for any pipe. Yet Asbestos-Bonded 
Armco Sewer Pipe makes the grade here with 
something to spare. 

Extra strength and durability are built into 
Asbestos-Bonded Armco Paved Pipe. The flexible, 
corrugated metal design guards against breakage, 
and sturdy band couplers assure strong, tight joints. 
Corrosion is baffled by a full bituminous coating 
tightly bonded to the galvanized Armco Ingot Iron 
base. A thick pavement of the same special material 


Asbestos-Bonded 
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protects the bottom—where the wear is most severe. 

Armco Corrugated Pipe brings other desirable 
advantages. It combines adequate strength with light 
weight for easy handling and hauling in long lengths. 
Naturally longer lengths mean fewer joints, lower 
installation costs. Unskilled men can do the work in 
any season, using simple tools. Curing is eliminated. 

Use Asbestos-Bonded Armco Pipe for your next 
sewer line. You will save money and avoid trouble, 
especially on the tough jobs. Write for prices and 
complete information. ARMco DratnaGE PRropucts 
AssociaTION, 5059 Curtis Street, Middletown, Ohio. 


ARMCO SEWER PIPE 
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WENTY-FOUR hours a day, month in and 

month out, year after year, Pittsburgh IMO 
water meters act as your representatives on 
the premises of your customers. Set in some 
dark corner of a-cellar, in curb boxes or other 
out-of-the-way spots, these meters in your 
distribution system -quietly and: unobtrusively 
go about their task of.accurately recording ine 
water service furnished. 


For so vital a unit in the operation of any 
system, water meters are accepted with a sur- 
prising matter-of-factness by many operating 
heads. Among some it is a common fallacy that 
“all water meters are alike,’ probably due to the 
similarity of their exterior appearance. But ex- 
perienced metermen, those whose job it is to 
keep them in condition, know that there is a 
marked difference in meters and welcome the 
proven advantages found in the Pittsburgh IMO 
—economy in service due to long life, low main- 
tenance cost, plus maintained accuracy. 


: Y >* 6 PITTSBURGH EQUITABLE METER COMPANY 
* a Me £ a NEW YORK DALLAS MERCO NORDSTROM VALVE COMPANY KANSAS CITY SEATTLE 
ye lly vate. BROOKLYN TULSA Main Offices. Pittsburgh, Pa. PHILADELPHIA HOUSTON 
OES MOINES CHICAGO SAN FRANCISCO COLUMBIA 


mempnis Boston NATIONAL METER DIVISION, Brooklyn, N.Y. os ancees  suFFALO 


THE MOST COMPLETE LINE OF WATER METERS IN THE WORLD 
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Solve all of these water-pipe problems . . . 








HANDLING COSTS — Trans- 
ite’s long, light lengths keep handling 
costs low. Small trucks can carry large 
loads to the job. All but the largest sizes 
of pipe can be easily unloaded by hand 
without mechanical equipment. 


ne 


CORROSIVE SOILS—Made of asbestos and cement, 
Transite Pipe offers exceptionally high resistance to all forms 
of soil corrosion. Even in acid or alkaline soils, Transite instal- 
lations are providing continued low maintenance. 


JOINT LEAKAGE — Joint teak- 


age in Transite lines is kept to a mini- 
mum, for Simplex Couplings form tight, 
flexible joints that stay tight in service 
+.» provide maximum protection against 
costly water losses. 










INSTALLATION COSTS 


Assembly is easy and rapid with the 
Simplex Coupling. A prefabricated, 
“packaged” joint, this coupling can be 
quickly and economically assembled 
even by unskilled crews. 


poneronbhrone 


Pk f. 
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DEEP TRENCHES — Because 
of Transite’s uniformity, the correct 
class of pipe for any trench can be 
accurately determined. Its uniform 
strength and durability permit it to 
withstand the weight of heavy backfill. 
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TUBERCULATION —Being non-metallic, Transite 
can never tuberculate. This means that no allowances need 
be made for reduced delivery capacity due to this cause. As a 
result, it is often possible to use smaller, less expensive pipe. 





WET TRENCHES-—s. simple 


is the assembly of the Simplex Coupling . 


used with Transite that the pipe can be 
jointed easily even in wet trenches. 
Installation goes fast even under the 
most difficult conditions. 





a4: a en. 


WIDE SWEEPS — No special 
fittings are needed to form wide sweeps 
or curves with straight lengths of J-M 
Transite Pipe. The Simplex Coupling 
provides unusual flexibility . . . allows 
a deflection of 5° or more at every joint. 



































. . » Dy taking advantage of this 


EASIC ADVANCE 


IN WATER-LINE 
ENGINEERING 


F YOU’RE NOT now faced with some of 
| ihe problems, chances are you will be on 
your next water line. Even if you encounter 
them all, you can still keep costs low—assure 
fast, economical installation and permanently 
efficient service by using J-M Transite Pipe. 


The many advantages of Trarisite are a result 
of its asbestos-cement composition. Light in 
weight, easy to handle and assemble, it makes 
important savings at installation. In the ground, 
Transite needs little or no maintenance... for 
it is strong and durable, immune to electrolysis, 
highly resistant to corrosion. Being non-metallic, 
Transite cannot tuberculate. It maintains its 





a, 





initial high flow-coefficient of C=-140 in service. 
This feature frequently permits the use of small- 
er, less expensive pipe, for there is no need to 
allow for decreases in carrying capacity caused 
by tuberculation. 


Cities, towns and villages all over the country 
are finding that water systems can be installed 
more rapidly, operated more efficiently and 
maintained more economically when Transite 


Pressure Pipe is used. 

7 . © 
For full details, write for brochure TR-IIA. And 
for facts on better sewage disposal at lower cost, 
write for the Transite Sewer Pipe brochure TR-21A. 
Johns-Manville, 22 E. 40th Street, New York, N. Y. 


Johns-Manville 


TRANSITE 


PIPE 


AN ASBESTOS PRODUCT — 





for efficient, economical 
water and sewer lines 


VIBRATION — When water lines 


must be laid in locations where vibration 
is heavy, the flexibility of the Simplex 
Coupling helps assure a tight line 
throughout the years . . . offers maxi- 
mum protection against joint leakage. 


ELECTROLYSIS —Transite 


Pipe contains no metal . . . is completely 
immune to electrolysis. As a result, it 
can be laid immediately alongside street 
railway or power lines with permanent 
freedom from electrolytic corrosion. 
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ETAL ALL 
ELUCLVUL 
x 


FOR FASTER COLD WATER FLOCCULATION x] 
FOR GREATER REDUCTION OF “B. 0..” x] 
FOR GREATER REDUCTION OF SUSPENDED SOUDS [4] 
FOR DEPENDABLE UNIFORMITY x] 
FOR LOWER COSTS x] 





If you are looking for the advantages listed 
above cast your vote for STANDARD SILICATES! 
. Established facts—proving the value of 
STANDARD SILICATES for sewage treatment— 
stand out sharp and clear in the experience 


of engineers of plants large and small. Our 
Technical Staff will gladly help you work out 
a treatment to suit your particular needs. 


DIAMOND ALKALI COMPANY « Standard Silicate Division 


Plants at CINCINNATI JERSEY CITY 


LOCKPORT. N. Y MARSEILLES, ILL General Offices ry PITTSBURGH, PA. 


DALLAS, TEXAS 
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ELEVATED 
ay med 7 Ver - 
TANK 


Sbited 
for 1 ee at 


FORT 
RYAVi i LOLUREO]y 


Yel Me-Vitkelalie) 
Texas 


ASICALLY, the problems of 

Ar B water supply and service at an 
Army post are quite similar to those 

of an average municipality. Uniform distri- 
bution pressures, provision for pumping 
during off-peak periods, together with an 
adequate reserve immediately available for 
fire protection—these are advantages that are 
mutually beneficial to both cities and training 
camps. The benefits available with elevated 
storage are, of course, not new to municipali- 
ties, for they have been utilizing this method 
of improving water service for many years. 


Now, with the enlarging of our armed forces, 
the use of elevated storage tanks at Army, 
Navy and Marine Corps training centers in 
many localities is becoming more and more 
desirable to provide dependable, efficient 
water supply facilities. 


The million-gallon elevated tank illustrated 
above is a Horton radial-cone bottom unit in- 
stalled at Fort Sam Houston, near San An- 
tonio, Texas, and provides gravity pressure 
to meet all general water requirements at this 
well-known Second Division post. 


CHICAGO BRIDGE & IRON COMPANY 


Chicago 2198 McCormick Bldg. Birmingham. .1586 North 50th Street Philadelphia. .1644-1700 Walnut St. 
New York.3390-165 Broadway Bldg. 1646 Hunt Bldg. Washington..811 Washington Bldg. 
Cleveland.2262 Builder’s Exchange 5615 Clinton Drive San Francisco....1083 Rialto Bldg. 
Havana 402 Edificio Abreu 1551 Lafayette Bldg. Los Angeles....1455 Wm. Fox Bldg. 


Sti 
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Plants at BIRMINGHAM, CHICAGO, and GREENVILLE, PA. In Canada: HORTON STEEL WORKS, LIMITED, FORT ERIE, ONT. 
























ALUMINUM, 
DEFENSE, 
AND YOU 


ALCOA 
Airs 
“S507 
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OCTOBER WAS A MILESTONE MONTH 


There have been three other such milestones for civilian uses of 
aluminum during the past 18 months. 


WHEN, ON MARCH 25, 1940, the price of Alcoa Aluminum ingot 
was reduced from 20c to 19c a pound, it automatically 

increased the number of civilian applications where 

using aluminum would be good cost arithmetic. |Ge¢ 
Every application carries its own special set of con- 

ditions. They determine how much you can pay to save a pound of 
weight, to get extra heat conductivity, or reflectivity, or what not. 
19-cent ingot widened the circle of aluminum’s usefulness. 


AUGUST 1, 1940 WAS THE SECOND milestone. Economies growing 
out of greater volume of manufacture, and economies stemming from 


Key 


Perhaps you were one of the thousands who filed away in your 
book of futures the reminder that “‘when this thing is over, we must 
figure on using more Alcoa Aluminum.” 


continuing research, brought the announcement of 
18-cent ingot. The civilian manufacturer looking to 
his future could see, in the offing, more ways to use 
aluminum than ever before. 


THIRD MILESTONE showed up almost before you got that note made. 
November 18, 1940 saw another reduction on Alcoa | 
Aluminum ingot to 17c a pound, making a total reduc- 

tion of 15% in the midst of a general seller’s market. ¢ 
Defense got most of the immediate benefit, but the 

future of aluminum for you, and you, and you, was writ larger than ever. 
THEN CAME. 15c INGOT, effective Oct. 1, 1941, with accordant reduc- 
tions in fabricated forms of Alcoa Aluminum. This means that the arith- 


metic of weight saving is all new, since last you figured 

on using this versatile metal in a civilian application. | , : ¢ 
THE ARITHMETIC IS NEW; but the fundamentals just get more so! 
More than ever, the strong alloys of Alcoa Aluminum are the answer 
to lightness with strength. 


When the emergency is over, the fact is that all your old 
material cost comparisons will be as dead as a dodo. 


ALUMINUM COMPANY OF AMERICA 

























Not only does Mueller-Columbian fill regular requirements, but an engineering depart- 
ment is at your disposal to assist in the solution of any special problem and to zecom- 
mend and provide the RIGHT equipment to do the job. Get in touch with Mueller-Colum- 
bian on your next water control project. Quotations and detailed information will be glad- 
ly furnished upon request. 


N MUELLER CO0.Z 
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A QUARTER-CENTURY g DEPENDABLE SERVICE 


.. that's Mathieson 


Chhcrine’s performance for 
the City Water Works, 





View of Pump Building, 
Elyria Water W orks 


Filtration Building, 
Elyria Water W orks 


A quarter-century of dependable service, and 
still going strong! In the words of A. J. 
Miller, Chief Engineer Elyria Water Works... 
“We have used Mathieson Liquid Chlorine for 


a quarter-century and can vouch 
for its absolute purity. Mathieson 
products are so uniformly pure... 
I can depend on them not to 
clog delicate valves or machinery.” 
Mathieson Chlorine is used for 
pre- and post-chlorination of the 
water supply for Elyria and sur- 
rounding territory. 


In cities and towns all over the 
country Mathieson Chlorine is 
rendering this same dependable 





A, J. Miller, 
Chief Engineer, ® + 
Elyria Water Works 





ae 


HTH comes in 5-lb. cans 
with replaceable caps, 
packed 9 cans to the case; 
also in 100-lb. drums. 





THE Mlethieson Alkeli Works (inc) 


60 —. 42ND ST NEW YORK, N Y 





service year after year. Ask the city engineer 
or chemist who uses it . . . and he’ll tell you 
about the purity of Mathieson Chlorine... the 
trouble-free valves ...the well-kept cylinders... 


all of which are an integral part 
of Mathieson Chlorine service. 


Many water works also keep on 
hand Mathieson HTH —a free- 
flowing mobile chlorine carrier 
containing over 70% available 
chlorine, for use when water mains 
break orotheremergenciesarise.In- 
formation on these two Mathieson 
Sanitation products— Chlorine 
and HTH—is available on request. 





LIQUID CHLORINE...HTH...SODA ASH...CAUSTIC SODA... BLEACHING POWDER... AMMONIA, ANHYDROUS and AQUA..- 
BICARBONATE OF SODA...PH-PLUS (FUSED ALKALI)...DRY ICE...CARBONIC GAS...SYNTHETIC SALT CAKE...SODIUM CHLORITE PRODUCTS 
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Ly Pittshurgh Ves Moines 


This low-head-range P.DM Toroidal Bottom Elevated for washing the filters. With high-water level 100 
Steel Tank contains a million gallons of water. Locat- feet above foundation tops, the tank itself is 71 feet 
ed at the new filtration plant, the structure provides in diameter, with a 35-foot range of head. 

elevated water storage for reserve against pump For informative details of P.DM Elevated Steel Tanks 
power failure, maintains constant pressure on the in types and sizes to meet every community require- 
filtered water discharge main, and supplies water ment, write for Bulletin No. 1011 


PITTSBURGH - DES MOINES STEEL CO. 


PITTSBURGH, PA. 3418 NEVILLE ISLAND DES MOINES, IOWA, 9319 TUTTLE STREET 
NEW YORK, ROOM 918, 270 BROADWAY ® ‘CHICAGO, 1222 FIRST NATIONAL BANK BUILDING 
DALLAS, 1223: PRAETORIAN BUILDING ® SAN FRANCISCO, 625 RIALTO BUILDING 
SEATTLE, 1126 EIGHTH AVENUE, SOUTH 
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CRANE SHOP BULLETINS 


In these days, when Defense demands uninterrupted 
production—when plant equipment is overtaxed— 
when replacements aren’t always quickly avail- 
able, Crane offers you timely assistance. 


Crane Shop Bulletins are aimed to help you get 
better service from piping equipment. They’re de- 
signed for your maintenance workers—to help 
train new men—to improve the work of veterans. 


CRAN 





WATER WorkKs & SEWERAGE, November, 1941 


NATION-WIDE SERVICE THROUGH BRANCHES AND WHOLESALERS 


To date three Bulletins have been released. No. | 
gives hints on proper installation methods; No. 2 
shows pointers on correct piping placement; No. 3 
guides in valve selection and usage. 


In the hands of your piping crews, or posted in 
maintenance shops is where these Bulletins will do 
you most good—if you have them. If not, call your 
Crane Representative, or write to us. They're free! 


E 


OFFICES: 
836 S$. MICHIGAN AVE., CHICAGO 


VALVES + FITTINGS © PIPE 
PLUMBING + HEATING + PUMPS 


CRANE co., GENERAL 


IN ALL MARKETS 

















Seating the gasket. Inside shape of the bell 
makes provision for the gasket to be totally 
confined under pressure within the bell. 





The loose gland is moved into position 
against the face of the gasket and the bolts 
and nuts assembled with the fingers. 





An ordinary ratchet wrench is the only tool 
needed. Average workmen can easily and 
quickly make up perfect “bottle-tight’’ joints. 








Super-declavaud 





CLOW-NATIONAL 
Fos Vr Ti chctiindk Joint 





Cast Lron Pipe 


N the ““C-N” joint, the socket end of one pipe and the 
spigot end of the adjoining pipe form a wedge-shaped 
stuffing box which provides that the moulded rubber 

gasket be totally confined within the bell where it is 
securely compressed in place by the gland. The generous 
bulk of the gasket, although wedged tightly in place by 
the gland, assures maximum flexibility of the joint — 
allowing from 5° to 7° deflection in any direction and, 
also, considerable longitudinal expansion and contraction 
of a pipe line in service without danger of the joint leaking. 

The “‘C-N” Mechanical Joint was developed to meet the 
needs of the gas and oil industries for a more flexible, 
bottle-tight joint—simplified for quick and easy assembly 
by ordinary labor. However, with its introduction, ‘“‘C-N’’ 
mechanical joint cast iron pipe received immediate ac- 
ceptance by engineers and water department officials 
throughout the country. Its use in underground water 
distribution systems is common practice today in many 
localities—particularly where skilled calkers for leaded 
bell and spigot joints are not available. 

Clow-National “‘C-N’’ mechanical joint pipe and fittings 
can be easily, quickly and perfectly installed by average 
workmen with box wrench or ratchet wrench, and cast 
iron pipe lines give assurance of long life and trouble- 
free service. 
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“C-N’’ Mechanical Joint 






“C-N”’ mechanical joint cast iron pipe is centrifugally cast in 18 foot 
lengths, in sizes 3 through 12 inches, and for working water pressures 
to 250 pounds. Pipe and fittings are shipped complete with gaskets, 
glands and bolts—one complete set for each bell opening. 

Write for Folder No. 3-15-41 for complete detailed information about 
“C-N"’ Mechanical Joint Pipe and Fittings. 


JAMES B. CLOW & SONS 


201-299 N. Talman Avenue CHICAGO, ILLINOIS 


NATIONAL CAST IRON PIPE 


(A Division of James B. Clow & Sons) BIRMINGHAM, ALA. 
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SO YOU'LL 
NEVER HAVE TO 
DIG THEM UP... 






WHAT’S THE IDEA 
OF MAKING 
MATHEWS HYDRANTS 


IN 3 PARTS? 














The basic Mathews principle 
of a removable barrel contain- 








ing all operating parts is now 
75 years old. It cannot be improved upon, for the 
elbow and protection case are permanently in the 
ground, yet the hydrant can be repaired, replaced, 
overhauled, modernized, raised, or lowered, from above A 
ground, with no digging. Note that the barrel screws j 
tight into the elbow at (1) while a loose frost casing ; . 
(2) allows it to be removed complete with main and reomenitne 
i> 


ed 
i j 
= 


e. 
a 
os 
me 





drain valve and their seats (3).-~ 





= 

= 
Write for detailed description, — 
demonstration, or prices. 


MATHEWS HYDRANTS 


Made by R. D. WOOD COMPANY 


Manufacturers of Sand Spun Pipe (centrifugally cast in sand 
molds) and R. D. Wood heavy-duty gate valves for water works 


400 CHESTNUT STREET, PHILADELPHIA, PA- 
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ACCURACY... 


The Badger Meter Mfg. Com: 
pany pioneered higher water 
meter accuracy standards. 


Constant improvements in 
equipment have been made 
each year to maintain this 


leadership ... In specifying 
Badger Meters you are as- 
sured of greater accuracy. 


BADGER METER MFG. CO. 
MILWAUKEE, WISCONSIN 


Branch Offices: New York City .. . Tampa, Fla... . 
Seattle, Wash....Savannah, Ga....Kansas City, Mo. 
. . . Marshalltown, lowa . . . Los Angeles, Calif... . 
Chicago, Ill... . Waco, Texas . . . Philadelphia, Pa. 
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THE PEACE THAT WAS MORE THAN A PIPE-DREAM 


After William Penn made his famous treaty under the elm in 1683, he 
kept such faith with the Indians that his colony prospered from the start. 


Within three years therg were 8,000 colonists living peacefully in Pennsylvania. 


; Integrity is fruitful in business, too. It is progressiveness in manufacture and 
persistence in research that gives Penn Salt its reputation for improved 
chemical products. And it is efficiency that makes its technical service so ~ y ! 
helpful to customers. The growth of its sales from small beginnings ninety-one ; aa 
years ago to its present nation-wide scope rests chiefly on the record it has CHEMISTRY 


: ‘IS THE KEYSTONE 
earned for keeping faith in every business contact. — OF INDUSTRY 


PENNSYLVANIA SALT 
MAN F / TURING C4 PANY 
1850 e 1841 


ee 2 WIDENER BUILDING, PHILADELPHIA 


Be NEW YORK + CHICAGO + ST.LOUIS + PITTSBURGH + WYANDOTTE + TACOMA © PORTLAND 
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PUBLICATION OFFICE 


330 South Wells Street, Chicago, Ill. 
E. S. Gillette, Publisher 


COMING! 


Meetings Reports to Come 

In this issue are reports covering four sec- 
tional meetings or conventions. It was our de- 
sire to print also the reports covering the meet- 
ings of the Virginia, the North Carolina and the 
Four States Section of A.W.W.A. However, 
those herein covered came earlier than the 
above three and without devoting an undue 
number of pages to meetings reports it proved 
necessary to delay those listed until our De- 
cember issue. We regret this delayed printing 
of such reports but it was unavoidable. 


Industrial Waste Treatment 

In this issue is one of a planned series of 
articles on Industrial Waste Treatment Prac- 
tice. Others will follow on this important topic 
—the authors being authorities. who have spe- 
cialized in industrial waste treatment. Mr. 
Eldridge, whose second article is featured in 
this issue will continue with several others 
planned. 


Locating a Leak in a 
Water Supply Dam 


Is an interesting story of an ingenious method 
of locating a baffling leak through a small dam. 
The article is by 

Cc. I. STERLING, Distr. Engr., and 

H. L. FIELD, Sup’t and Engineer, 
Mass Dept. of Health, Greenfield 
(Mass.) Water Dept. 





Disposing of Sludge as a Fertilizer 
Constitutes the experiences of a sewage works 
superintendent in a small city in demonstrating 
the value of digested sludge as a soil improver, 
and selling it locally. The reader will want to 
hear how “‘Oshkonite’”’ grows tomatoes averag- 
ing 1 pound each and how sludge sales were 
built up from $156.85 the first year to $810 two 
years later. The contributor is— 
R. W. FRAZIER, Supt. of Sewerage, 
Oshkosh, Wisc. 


A Scheme of Iron Removal 
Describes an exceedingly simple and inex- 
pensive scheme of removing iron and carbon- 
dioxide from small water supplies and correct- 
ing its agressiveness, in which no aeration was 
entailed and an elevated tank served the dual 
purpose of precipitation unit, and storage tank. 
The author— 
H. E. LORDLEY, Plant Supt., 
Richmond (Va.) Filtration Plant. 


“The Interesting Water Supply 
Project for Beckley, W. Va.” 


Will be described in an article which tells of 
major water supply betterments for the Beckley 
Water Co., which has suffered growing pains in 
keeping a jump ahead of a phenomenally rapidly 
srowing and prosperous small city in “The Land 
of the Black Diamond.” Several. features of 
the Beckley system, with its all steel filter 
plant, supply mains and storage facilities de- 
signed to permit of operating economies of note, 
are of interest. The designing engineer and 
author is— 


W. D. KELLEY, Consulting Engineer, 
Beckley, W. Va. 





On This Month’s Cover — is a 
picture which requires no words 
to tell its story. Perched 1,600 
ft. above sea-level Briarcrest Tank 
has met with the approval of 
artistic and wealthy West Holly- 
wood Hills. And why not? 


(Photo Courtesy of Los Angeles Water Dept. 
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H"* are three families, two of them 
economical, one of them wasteful, 





They all live in houses which, under the 
flat rate system, would be rated equally, 








Let’s see how they would fare on gq 
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he same gross income from all three 
s it| did on the flat rate. 
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family, keeping their|plumbing in good repair, 
ses a very modest amount of water. Waste lis very little. 
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) i that same large salt, if they were careless, 
could use a prodigious amount of water— perhaps 
four times as much if they let their plumbing get 
into disrepair and were not careful to turn off the 
water when they finished using it. 


P.S. Experience has shown that on a mefered basis, 


practically all this waste is eliminated. 


NEPTUNE METER COMPANY - 50 West 50th Street - NEW YORK CITY 


Branch Offices in CHICAGO, SAN FRANCISCO, LOS ANGELES, PORTLAND, ORE., DENVER, DALLAS, 
KANSAS CITY, LOUISVILLE, ATLANTA, BOSTON. 
Neptune Meters, Ltd., 345 Sorauren Avenue, Toronto, Canada. 
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THE RECIRCULATING HIGH RATE FILTER 
IN INDUSTRIAL WASTE TREATMENT 


By E. F. ELDRIDGE 
MICHIGAN ENGINEERING EXPERIMENT 
STATION 
EAST LANSING, MICHIGAN 





HREE extremely interesting and instruc- 
Te articles dealing with the recircu- 

lating filter were presented at the June 
meeting of the New York State Sewage Works 
Association. These articles, available in the 
September issue of The Sewage Works Jour- 
nal, deal primarily with the application of the 
recirculating filter to the secondary treatment 
of municipal sewage. In only one of these is 
any mention made of its application to the 
treatment of industrial wastes. 





The Author 


The “Biofiltration” Process 


The first of these articles was written by Frank 
Bachman, in which he explains the Biofiltration System 
which is offered by the Dorr Co. and the Link-Belt Co. 
The major features of this system may be enumerated 
as follows: 

(1) The filter bed is shallow—only 3 feet deep. 

(2) Either single or two-stage filtration is used, 
depending upon the desired effluent. 

(3) The B.O.D. loadings are based on unit volume 
of filter media and are dependent upon the B.O.D. con- 
centration of the raw waste. 

(4) Dosing rates are from 4 to 8 m.g.a.d. up to as 
high as 100 to 125 m.g.a.d. 

(5) Clarifier capacities are based on overflow rates 
as well as on detention periods. 





The recommended B.O.D. loadings for the 
3-foot “Bio-filter” are given below. [The unit 
has been herein changed from “pounds of 
B.O.D. per cubic yard” to “cubic feet of media 
per pound of B.O.D.’’] 





B.O.D. 

Loadings 

B.O.D. of Raw Sewage (Cu. Ft 

(p.p.m.) Per Lb.) 
Dee. Tee OD. ec sa ais tases enue 34.0 
DE Ae IR sos x sidan wee wenn 18.0 
NCO RE oc xctarv-a-ssun oa 0 wo teiee sien 13.5 
ie EE, 55.0 .cie ak pon ine ore ee 11.0 
ho a4. Sir owe ose “Ga 9.0 


Note—Where greater filter depths are employed, lower 
B.O.D. loadings should be used per cubic foot. 


Reference is made to the removals of B.O.D. obtained 
from the application of a beet sugar factory waste 
with a B.O.D. of 1,650 p.p.m. to a “Bio-filter” of the 
recirculating type. In this case the filter removed 5.23 
pounds of B.O.D. per cubic yard. The application of a 
distillery waste with a B.O.D. of 20,000 p.p.m. was said 
to have resulted in the removal of 15.4 pounds of 
B.O.D. per cubic yard. No mention was made as to the 
percentage removal in either case. The results show 
that the higher the B.O.D. concentration, the greater 
the removal per unit volume of filter media. 


The “Aero-Filter’’ 


The second article was presented by J. A. Montgom- 
ery of The Lakeside Engineering Co. It was primarily 





ment for the past several years. 





This is the second of a series of articles by Mr. Eldridge who has figuratively lived with industrial waste treat- 


We have been exceptionally fortunate in securing this authority to contribute up to the minute articles on 
the treatment of the more important and widely distributed industrial wastes. 


P This series of articles will be taken from material which Mr. Eldridge is working up as chapters for a text, 
Industrial Waste Treatment Practice,” now in the making. 


_ Through courtesy of the McGraw-Hill Book Co., who will publish the new book, the author and “Water 
Works and Sewerage” have been authorized to arrange for this valuable series of articles which will constitute a 
goodly part of the completed book—“Industrial Waste Treatment Practice.” 
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ONE OF THE NEWEST HIGH-RATE FILTRATION PLANTS OF THE RECIRCULATING TYPE 

(This is a Dorr “Biofiltration” Single Stage Plant which, however, treats a strong institutional sewage rather 
than industrial wastes. The shallow filter is built almost completely out of ground in this instance where mild win- 
ters permit. Also note economical elevation of other units. 


a discussion of the “Aero-filter.”” The essential consid- 
eration stressed in this discussion was the featured 
method of distribution of the sewage to the surface of 
the “Aero-filter.” It was claimed that for maximum 
filter efficiency, the sewage must be applied uniformly 
and continuously to every unit of filter area. Disk or 
nozzled multiple arm distributors are recommended. 

Relatively deep and narrow filters are best suited for 
the “Aero-filter” principle since recirculation is not 
stressed and is only employed during low flow periods 
to secure continuous application in some degree. Arti- 
ficial ventilation is required during certain seasons of 
the year. 


The “Accelo-Filter’’ 


The third article was written by H. W. Gillard of 
International Filter Co. Gillard states that the high- 
rate or high-capacity filter is simply the conventional 
trickling filter, including recirculation and improved 
drainage and ventilation. The basic principle of the 
“Accelo-filter” is recirculation. 

B.O.D. loadings and hydraulic flow rates are essential 
design features of the filter. The most efficient filter 
loading is said to be about 10 to 15 m.g.a.d. and from 
1.5 to 2.8 pounds of B.O.D. per cubic yard of media, 
with a recirculation ratio of 1 to 1, i.e., dilution equal 
in volume to incoming sewage. This loading should 
result in a removal of 75 to 80 per cent of the B.O.D. 
Gillard claims that the B.O.D. removed per cybic yard 
of filter media increases in almost a straight-line curve, 
with rates of application from 1.0 up to a rate of 20.0 
m.g.a.d., after which the curve flattens to some extent. 
However, the author states that the percentage reduc- 
tion in B.O.D. decreases with the increase in rate. 

A removal of 3.0 pounds of 5 day B.O.D. per cubic 
yard is obtained at the 20 m.g.a.d. rate, wherewith a 
reduction of about 73 per cent is secured. The highest 
percentage reduction shown on the “Accelo-filter’” 
curves is 86 per cent at 1 m.g.a.d. and a loading of 
about 0.2 pound B.O.D. per cubic yard. 

The recommended size of filter media is from 3 to 
4'l% inches in diameter. 


Application to Industrial Wastes 


The recirculating filter principle, without much ques- 
tion, can be applied as a secondary treatment process to 
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almost any organic industrial waste. To date, however, 
its chief-application has been to wastes from milk prod- 
ucts plants and cannery wastes. Considerable informa- 
tion has been obtained from pilot plant and full-scale 
filter operations on which to base the design of units 
for industrial waste treatment plants. Future expe- 
riences will undoubtedly result in changes in design and 
in the collection of more definite data concerning maxi- 
mum loadings. The data given below is considered to 
be a safe basis on which to design these units. They 
are not intended to represent the maximum load that 
the filter is capable of handling. 


Primary Treatment 


Most industrial wastes, except those from milk prod- 
ucts factories, contain varying quantities of solids in 
suspension. The major portion of these solids must be 
removed prior to the application of the waste to the 
filter. Adequate removal may be obtained by plain sedi- 
mentation, although in many cases it is necessary to 
resort to chemical precipitation to remove a portion of 
the slowly subsiding or non-settleable solids. This is 
particularly true of most cannery and beet sugar fac- 
tory wastes. Suspended solids in milk factory wastes 
are not usually sufficient in quantity to require even a 
preliminary settling tank. In this case a grit-chamber 
and screen are used to remove sand and large particles. 


Storage or Holding Tank 


The rate of flow and concentration of most industrial 
wastes vary widely over short periods during the day. 
Also, in many cases the factory does not operate for the 
full 24 hours of the day and the waste is discharged 
only during the period of operation, which may be but 
6 to 8 hours. Because of these fluctuations, it is usually 
necessary to provide for the storage of the waste to 
equalize the flow and concentration and to permit the 
operation of the treatment plant over the entire day. 

The storage tank also facilitates the dilution of the 
concentrated raw waste with recirculated and oxidized 
filter effluent. This results in the application of a more 
uniform strength of waste to the filter with a lower 
B.O.D., and one also inoculated with the active in- 
gredients of the filter. Both of these functions appear 
to be necessary for the proper operation of this type 
of filter. 
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A TYPICAL LAKESIDE CHAIN BELT “AERO-FILTER” 


Here is featured deep beds, 6 ft. or more, and an exceptionally uniform rain-like distribution from many spray 
nozzles on a branching arm rotary distributor. Effluent recirculation is not practiced except to maintain filter opera- 
tion during low flows. Neither is this particular unit an industrial waste installation. 


The required capacity of the storage tank is still 
somewhat questionable and depends upon the factory 
operation period, the concentration of the raw waste 
and the desired results. For the average milk con- 
densary or cannery which operates from 6 to 8 hours 
daily, a capacity of from one-third to one-half of the 
total daily volume of waste is provided. A recent de- 
sign of a recirculating filter for a cheese factory, in 
which a portion of the whey was discharged to the 
sewer, called for a holding tank capacity sufficient for 
4 to 5 days’ waste volume. In this case, the waste 
volume was low and the B.O.D. concentration very high. 
The large capacity was necessary to reduce the applied 
B.0O.D. concentration. 


As has been previously indicated, a genuinely satis- 
factory basis on which the design capacity of the hold- 
ing tank may be determined has not as yet been devel- 
oped. In cases where preliminary sedimentation of the 
raw waste is required, the sedimentation tank may act 
as a combined primary and holding tank. The capacity 
of this combination tank should be such as to provide, 
at least, a 2-hour detention period for the volume of 
waste passing through the tank. This volume will be 
equal to the volume of waste pumped to the filter over 
that period, since, as will be shown later, a volume of 
filter effluent equal to that of the raw sewage is dis- 
charged to the final settling tank. Since this pumping 
rate will be established in the design, the combination 
tank capacity can be easily calculated. 


A safe margin for holding tank capacities as gathered 
from experience in milk waste treatment may be given 
as follows: 

Raw waste B. O. D.— 
500 to 800—% daily raw waste volume 
800 to 1,200—% daily raw waste volume 
1,200 to 1,400—% daily raw waste volume 
1,600 to 2,000—1 day’s raw waste volume 


The design of the holding tank is determined by the 
conditions at the treatment plant site. Almost any 
shape is satisfactory. Usually the tank is rectangular 
and built in connection with the settling tank. The 
bottom of the tank slopes slightly toward the pump 
Suction to allow for the dewatering of the unit. The 
tank is covered with a concrete slab with manholes in 





suitable locations. The pump is located at the end of 
the tank farthest from the inlet from the factory. 
Pump 

A pump of either the horizontal or vertical low head 
centrifugal or mixed-flow propeller type is used. Its 
capacity is governed by the rate of application estab- 
lished by the design data, as will be discussed later. 
Usually the head against the pump is low—from 10 io 
15 feet. 


The Filter and Its Operation 


The design of the recirculating filter for industrial 
waste treatment is much the same as the design of 
the conventional standard filter used in sewage treat- 
ment. A typical installation at a milk products factory 
is shown in Fig. 1. A similar design is shown for a 
small filter for packing plant wastes in Fig. 2. 


The base on which these filters are built is composed 
of a reinforced concrete slab which slopes slightly to 
a collecting trough located on the lower perimeter of 
the slab. The walls of the filter may be constructed of 
poured concrete, concrete block or silo tile. If either 
block or tile are used, a curb is built into the slab 
bottom to act as a support for the walls. 


A pillar is constructed in the center of the slab io 
act as a support for the rotary distributor. In present 
installations, the distributor consist of the usual four- 
arm revolving type. It may be that more adequate types 
of distributors can be purchased. However, the cost of 
some of these distributors seem to be considerably out- 
of-line with the cost of the remainder of the filter unit. 
In very small installations, home-made distributors have 
been used. 


Importance of Ventilation and Stone Size 


A well ventilated underdrainage system is important 
to the operation of the filter. It is thought that a tile 
grid underdrainage system will be more suitable than 
the tile lines shown on the accompanying drawings. 
Here again, however, the expense of such a system is 
a limiting factor. Most of the existing filters, especially 
those for milk products factory waste, make use of tile 
or half-tile lines for underdrains. Ventilation in these 
systems is facilitated by upright tile lines leading from 
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International Filter Co.’s High-Rate “Accelo-filters.” 

Features of the “Accelo-filter” is a deep bed and, for recirculation, the use of unsettled effluent from the filters direct 
and its return to primary tank effluent immediately ahead of the filters. This is accomplished by return pump connection 
directly into the base of the rotary distributor, or into a mixing and control chamber (center) which receives settled sew- 
age and serves as a dilution and dosage rate control chamber through float controlled head settings. This plant, like the 
others pictured in lieu of industrial installation photographs, is not an industrial waste plant. 


each end of the underdrain lines to the surface of the 
stones. Openings in the walls have also been used to 
provide ventilation. These connections provide ready 
access to the system for flushing the lines. 

The stone of the filter, wherever possible, consists of 
hard granite rock. The recommended size ranges be- 
tween 3 and 3% inches in diameter, with none below 
2% inch. The size and type of stone is one of the most 
important items which influence the operation of the 
filter. 


Recirculation Rates and Loadings 


B.0O.D. loadings are the major basis for the de- 
termination of filter size. The maximum design loading 
has not, as yet, been determined and probably should 
not be used as a basis for design, if known. A safe 
loading for the recirculating filter of the design shown 
here and of a 6-foot depth is 30 cubic feet of media 
per pound of B.O.D. (about 1 pound per cubic yard). 

The rate of application to the filter should be about 
350 to 460 gallons per square foot per day (rates of 
15 to 20 m.g.a.d.). Higher rates may be used, if de- 
sired, but rates below 350 gallons per square foot per 
day do not properly cleanse the filter bed. 

The number of times the waste is recirculated is 
more or less governed by the loading and the rate of 
application. Increased rates of recirculation results in 
increased efficiencies, so far as the B.O.D. of the 
effluent is concerned. 


Determination of Size and Recirculation Rates 


The following example demonstrates the calculation 
of filter size, pumping rates and other design values: 
A milk waste has a B.O.D. of 800 p.p.m. and a maxi- 
mum daily volume of 20,000 gallons. The B.O.D. load 
to be designated for is, therefore, 133.5 pounds per 


day. The volume of filter media, at 30 cubic feet per 
pound of B.O.D. is 4000 cubic feet. Using a depth of 
6 feet, the required area is 660 square feet. The 
diameter of this filter is 29 feet. At a rate of applica- 
tion of 350 gallons per square foot per day, the volume 
of waste to be pumped over a 24-hour period is 233,000 
gallons or a rate of pumping of 160 gallons per minute. 
This establishes the capacity of the pump. The number 
of times the waste is recirculated under these condi- 
tions is about 11.5. 


Secondary Settling Tank 


A secondary settling tank is required for the pur- 
pose of removing the suspended matter which is washed 
from the filter media or precipitated by the de-colloid- 
izing action of the filter. This tank has a detention 
period of about 1 hour based on the pumping rate. In 
most cases the entire volume of waste passing through 
the filter is settled before it is returned for dilution 
or discharged to the sewer. In the case previously 
mentioned where the primary settling tank is used as 
a combination primary settling tank and holding tank, 
the filter effluent is first passed through a weir box. 
The fiow is divided in the weir box, a portion returns 
to the combination tank and another portion flows over 
the weir to a final settling tank. The portion which 
passes over the weir is equal in volume to the flow of 
raw waste entering the system at the time. The deten- 
tion period of the final settling tank is about 1 hour. 
The effluent from the final tank discharges to the out- 
fall sewer. 

Conventional design may be used for the settling 
tank. This includes some type of sludge removal equip- 
ment. In large installations the usual type of sludge 
collecting mechanism is used. In the smaller installa- 
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A Small Two-Stage “Biofiltration” Plant 
This picture is run to reveal simplicity of design and 
compactness, also the economical construction which may 
be employed in such plants—all being of particular 
interest to industrialists. 


tions the sludge is collected in hoppers from which it is 
removed by either a hand operated or motor driven 
pump. The sludge is dried on a sand bed, lagooned, or 
hauled from the treatment plant site. 


Weir Box 


The purpose of the weir and the weir box is to main- 
tain a constant water level in the holding tank. Once 
this level is reached a volume of filtered waste equal 
to that of the incoming raw waste discharges over the 
weir to the sewer. With this arrangement the contents 
of the holding tank continues to recirculate after the 
factory is closed for the day. By the time the factory 
again opens, the holding tank is full of a well oxidized 
and clarified water which serves to dilute the strong 
waste entering from the factory. With this arrangement 
the effluent increases somewhat in B.O.D. concentra- 
tion as the day progresses. 


If it is desired to recirculate unsettled filter effluent, 
the weir box is located between the filter and the 
settling tank with a connection back to the incoming 
sewer line from the factory. The usual procedure, how- 
ever, is to settle all of the waste coming from the filter 
and to return settled effluent to the holding tank. There 
is some difference in opinion as to which method is 
correct in principle. The author prefers, at present, to 
recirculate settled filter effluent since the removal of 
a major portion of the suspended solids helps to con- 
trol the clogging of the filter which may occur as the 
result of the return of the unsettled effluent. 


THE RECIRCULATING HIGH RATE FILTER IN INDUSTRIAL WASTE TREATMENT 





Efficiency of a Recirculating Filter 

The results of operation of the recirculating filter 
at the Borden Company, Perrinton, Mich. are typical 
of what can be accomplished by this method of treat- 
ment and indicate the B.O.D. load it is capable of 
handling. This filter has the following characteristics: 


Holding Tank: 
Dimensions—30 by 10 by 6 feet 
Capacity—13,500 gallons 
Pump—285 g.p.m. capacity 
Filter: 
Diameter—36 feet 
Depth—6 feet 
Capacity—6,100 cubic feet 
Design load—200 pounds 5-day B.O.D. per day 
Settling Tank: 
Capacity—2,250 gallons 
Detention—8 minutes* 





*Note—This unit was changed from a standard filter to 
one of the recirculating type, but in so doing the capacity 
of the settling tank was not enlarged to accommodate the 
new rate of flow, and therefore the 8 minutes. 

The following table shows the results of surveys made 
during the full-scale operation of this filter unit. Raw 
waste B.O.D. concentrations and the B.O.D. loadings 
are shown. The column headed “filter influent’? demon- 
strates the influence of the holding tank in lowering 
the B.O.D. concentration of the applied waste. The 
difference between the B.O.D. of the filter effluent and 
final effluent indicates the removal accomplished by the 
settling tank. A wide range of B.O.D. loadings are in- 
cluded among the survey data. 

The surveys, the results of which are given in this 
table, were not all made on continuous days, but are 
representative of periods during which the filter re- 
ceived loads consistent with those indicated. Thus, the 
overload of 165% applied during the last series of 
tests was not just for the period of one day, but was 
more or less consistently applied over a period of 
several weeks. It is equally evident that the loading 
limitation was somewhere short of 165% of the con- 
servative design loading for 30 cu. ft. of bed per pound 
of B.O.D. 

Much of the data indicate loadings below that of 
the design load, 30 cubic feet of B.O.D. per day. Re- 
gardless of the load applied, however, the removal 
appears to be in about the same percentage range— 
an interesting attribute of the high-rate recirculation 
filter over a wide range of loadings. 


Higher removals would undoubtedly have resulted 
with more adequate settling, since the action of this 
type of filter depends to a considerable extent upon 
the precipitation and removals of solids. The suspended 
solids concentration in the final effluent ranged from 
70 to 90 p.p.m. In spite of this inefficient settling, re- 
movals of 90 per cent or better were obtained with most 
of the loadings applied. 


B.O.D. REMOVALS BY A RECIRCULATING FILTER— 
(Borden Co., Perrinton, Mich.) 


Raw Filter Filter Final 
Waste Influent Effluent Effiuent 
p.p.m. p.p.m. p.p.m. p.p.m. 

530 158 Roe 55 
480 iba seis 20 
400 oss eons 8 
355 - 105 28 27 
675 133 34 38 
893 157 34 48 
540 111 44 42 
573 84 45 47 
713 98 49 46 






Loading B.O.D. 
Cu. Ft. 
Reduction Lbs./ Day Media Per Cent of 
Per Cent Total Per Lb. Design Load 
89.6 124 49 62 
95.9 60 101 30 
98.0 63 97 32 
92.4 83 73 42 
94.4 158 38 79 
94.1 209 29 105 
92.2 126 48 62 
91.8 134 45 67 
93.6 167 36 84 
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HIGH-RATE PRIMARY FILTERS TREATING PACKING HOUSE 


WASTES—ARMOUR & CO., FARGO, N. D. 


Of considerable interest are these so-called roughing filters which have suc- 
cessfully taken loadings of 6,000 lbs. of 5-day B.O.D. per acre ft. per day. 
These decolloidizing units are followed by settling tanks — head of the sec- 
ondary filters to secure two-stage high degree treatme’ Feature of the 
primary filters is the back-wash system providing air and eluent wash when- 
ever ponding appears. In this picture the near unit is being washed. The 
three arm automatic distributor is of P.F.T. design. Recirculation is not 
practiced, since the secondary filters are of a size to permit “low-rate” load- 
ings made possible due to the work performed by the primary decolloidizing 





THE RECIRCULATING HIGH RATE FILTER IN INDUSTRIAL WASTE TREATMENT 


Dilution ratios ranged'from 3.5 to 1 
upwards to 12 to 1. 


Comments 

The recirculating filter provides a 
simple, efficient, economical and com- 
paratively flexible method for the 
treatment of many organic industrial 
wastes. It is simple to operate since 
the control largely involves’ the 
mechanical care of equipment and the 
removal of solids from the settling 
units. It is efficient if properly de- 
signed and operated and not over- 
loaded for any appreciable duration 
beyond its capacity. It is flexible, at 
least to some extent, since by in- 
creased recirculation a higher degree 
of removal may be obtained. And, 
above all, it is dependable, not subject 
to complete breakdown of process 
when subjected to overload and is 
quick to recover efficiency after the 
overload or other debilitating condi- 
tions have been rectified. 

The cost of construction of this 
type of filter is about one-third of that 
of the standard filter due to the in- 
creased load which may be applied for 
the same degree of treatment. This 











units. 


It should be stated here that the loading selected for 
the design of filters of this type (30 cubic feet of media 
per pound of B.O.D.) was not derived from any data 
presented in this paper. This value was obtained as 
the result of pilot plant studies previously reported. 
(Michigan Engineering Experiment Station Bulletin 
No. 77.) 

The rate of application of waste to the filter was 285 
gallons per minute. This represents a rate of about 400 
gallons per square foot per day or about 17.5 m.g.a.d. 


increased load is made possible by the 
recirculation of the filter effluent. 

A further study of this method of treatment may re- 
sult in the variation of the design loading to meet de- 
sired effluent concentrations. The properly designed 
filter with a loading as suggested above is apparently 
capable of providing for better than 90 per cent reduc- 
tion in B.O.D. consistently. This reduction may not be 
sufficient to meet some effluent requirements and lesser 
loadings will undoubtedly result in lower effluent B.O.D. 
concentrations. 





Determination of 
Flow from Horizontal 
Pipes. 

On page 402 of our September 1941 issue was pub- 
lished a suggested method for determining water or 
sewage flow falling free from the end of a horizontal 
pipe. To this method Professor H. E. Babbitt, of the 
University of Illinois, raises a question as to the de- 
pendability of this simple scheme. In his objection he 
cites the considerations quoted below. ; 

Metcalf and Eddy on page 621 of Vol. 1, American 
Sewerage Practice (1914) quote this formula, which 
was credited to a Professor Unwin by E. C. Moore in 
his book “Sanitary Engineering” (1897). Prof. Babbitt 
believes that the formulae should not be considered of 
sufficient accuracy to be depended upon for the follow- 
ing reasons: 

“The fallacy in the formula lies in the assumption that 
the emerging stream is as a solid body in which the hori- 
zontal velocities of all the particles are equal at the moment 
of take-off. Fact is, few of the liquid particles will have 
the same velocity and the path followed by any particle is 
determined by complex forces for which no logical formula 
has been published. Empirical formulas, based on observa- 
tions, have been published, and it has been shown that the 
shape of the cross section of the stream changes progress- 
ively as it falls. ... One practical difficulty encountered in 
making the measurements called for (referring to the method, 
given by Mr. Schaphorst, in our September issue.—Ed.) is 
the unevenness of the stream surface which pulsates and 
splashes so badly as to make its exact location uncertain.” 


We are pleased to print the warning comments from 
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Professor Babbitt because, although we have long 
known of this method of estimating flow by use of a 
horizontal discharge pipe, we have always considered 
it somewhat difficult to employ with any feeling that 
high accuracy was to be had—or to be expected. As a 
rough and ready field method it has its value, however, 
and the item in question was published on that score. 
While this writer has had but one opportunity to employ 
the method, the results were considered an approxi- 
mation of the spring yield and never checked for real 
accuracy. 

It will be helpful to hear comments from any of our 
readers who have had experience with the horizontal 
pipe discharge method of determining flows, and can 
tell us their opinion of it with regard to practicability 
and relative accuracy and dependability. It seems to us 
that this method has been published for too many years 
and in too many places, to allow it to continue to appear 
if it is without fair merit in some direction and its 
limitations specified. 

Comments and opinions from any who have tried the 
method in field or laboratory will be appreciated. If 
not for publication direct, then for our guidance in 
informing readers of this magazine of the truth con- 
cerning a method which may have been accorded un- 
deserved recognition by being published in reputed 
texts and magazines. 

If its chief attribute is its apparent simplicity on 
paper, with an assumption of a fair degree of accuracy 
which is beyond fact (not theory), then it is high time 
that this particular cat be drowned even at this late day. 

















GEORGIA‘S 


WATER AND SEWAGE SCHOOL 


Celebrates Tenth Year of Growth and Increasing Service 


at Georgia Tech in Atlanta 
was held the 10th Annual 
Water and Sewage School attended 
by 340 superintendents, chemists, 
operators and others. At the same 


QO: October 22nd-25th inclusive 





Presidents 


(Retiring) 
Geo. H. Sparks, 
Supt., 
Water and Lights, 
East Point,.Ga. 


(Incoming) 

H. E. Whelchel, 
Supt., 
Water & Sewerage 
College Park, Ga. 
time the Georgia Water and Sewage 
Association celebrated its 10th birth- 
day with a membership of 276. This 
fact gave rise to featuring the 
“Tinth Anniversary,” with a play in 
tin, during the Annual Stag Banquet 
given for the past several years to 
all attendants by the Paper Makers 
Chemical Div. of the Hercules Pow- 

der Co. of Atlanta. 


Coincident with the School Atlanta 
dedicated its new Filter Plant, fea- 
tured in our October issue for the 
occasion, and put on an old-fashioned 
Southern Barbecue with the roasting 
pits sizzling with young pig loins 
over hickory and oak embers along- 
side the new plant addition. Of con- 
siderable interest to this writer 
whose room in the home of Filtra- 
tion Supt., Paul Weir, looked out on 
the scene was to watch the night- 
before preparations of a past-master 
in the art of barbecuing and see 





Hosts 


Dr. M. L. Brittain, 
The President, 
Georgia Tech. 


Prof. H. A. Wyckoff, 
Director of School, 
Georgia Tech. 





to Georgia Operators 


some of the all night vigil and slow 
firing of the process which requires 
18 hours to complete. For the bene- 
fit of our readers in the North and 
West we will say that a Barbecue 
done in high-class form in the South 
is really an occasion (see picture) 
and there is a keen rivalry between 
Master Barbecuers whose fathers be- 
fore them were also in the art most 
likely. 
The School Impressive 

Held annually for the past ten 
years, Georgia’s Water and Sewage 
School has performed a worthy and 
appreciated service for the benefit 
and advancement of water sewage 
works operators and superintendents 
in the State. We had heard many 


excellent reports concerning this par- 
ticular school in years previous, and 
had noted highly 


complimentary 





The Mayor and Friends 
Roy LeGran, Mayor of Atlanta; Mrs. Paul 
Weir and M. A. Hornsby, Chief of Police, 
partaking of barbecue. Following this the 
Mayor spoke at the dedication of Atlanta’s 
new filtration plant. 

press accounts and editorial com- 
ment in Atlanta’s papers of a lauda- 
tory nature, and what this writer 
saw of the School in action is suffi- 
cient to explain all of this and the 
attendance of 340 who registered. 

It proved to be the sort of activity 
that one could wish that the folks 
back in the attendants’ home town 
could see—and, if some mayors could 
have dropped in behind the scenes on 
any of those 31% days of the School 
there could be no begrudging paying 
their operator’s expenses in attend- 
ing. Of particular interest was the 
observation that probably 50% of 
those attentive countenances as one 
looked up the tiers of lecture room 
seats belonged to men of 50 and 
more. This fact alone bespeaks 
much for the School. 

As we saw it there was intensive 
interest, mostly a determination to 
learn better methods and little in- 
tent on play. Fact is, the principal 
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divertisement was the Annual Ban- 
quet on Friday evening and the Au- 
burn-Tech football game on the clos- 
ing Saturday afternoon after the 
holding of examinations for volun- 
tary rating and certification of those 





Secretaries 


(Retiring) 
Paul Weir, 
Supt., Filtration, 
Atlanta 


(Incoming) 
T. T. Gunter, 
Asst. Chemist, 

Atlanta 


wishing to obtain exhibitable proof 
of their qualifications as operators. 

It has become an annual custom 
that all school attendants are invited 
to attend the game as guests of Dr. 
M. L. Brittain, Tech’s venerable and 
muchly beloved president. And this 
leads us to comment that it is with- 
out much question the interest taken 
in the Operators’ School by Dr. Brit- 
tain personally, and his staff that has 
contributed markedly to its success. 
In this direction one can, however, 
hardly overlook the teamwork of At- 
lanta’s two water works Weirs— 
“Bill” of the State Dept. of Health 
and Atlanta’s Supt. of Filtration, 
Paul, as Secretary of the 276 mem- 
bers Georgia Water and Sewage 
Assn.—in building up the School and 
selling it to operators and their 
bosses. As a matter of record the 
School is conducted jointly by the 
State Dept. of Health, Georgia Tech. 





Honored 


Wm. A. Hansell, 
Sewerage Engr., 
Atlanta 
(Made a life 
member) 


V. P. Enloe, Supt., 
Treatment Works, 
Atlanta 
(Elected to Sewage 
Federation Board) 
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and the Operators’ Association. As 
Director and Manager of the School, 
H. A. Wycoff deserves high praise. 


Honored Members 


It is customary at the Annual Din- 
ner to make certain awards to de- 
serving members of the Association. 

In making his last report, as the 
retiring 10 year Secretary who 
watched the Association grow from 
25 members to 276, Paul Weir, an- 
nounced the following awards as hav- 
ing been voted by the Executive Com- 
mittee. 

To Wm. A. Hansell, Sewerage En- 
gineer of the City of Atlanta, a pio- 
neer in sewage treatment, was voted 
the Life Membership in recognition 
of his long and valued service to his 
community and the profession. 

“For an outstanding and meritor- 
ious service—in particular the re- 
cent plant improvements at Colum- 
bus, Ga.,” went this certificate of 
award to Fred M. Hull, Supt. of Fil- 
tration at Columbus. 

“For his prowess in sewage treat- 
ment,” went another certificate to 
D. H. Hurst, Supt. of Treatment at 
Tifton, Ga. 

To the retiring president George 
H. Sparks, Supt. of Water at East 
Point, Ga., was voted the Fred J. 
MacMullen Memorial Award—‘“in 
recognition of long and meritorious 
service to the Association and the 
School.” 


Officers Elected 


The following are the new officers 
of the Association: 


President 
H. E. Whelchel, Supt. Water and 
Sewerage, College Park, Ga. 
Ist Vice-President 


W. H. Weaver, Director Public 
Wks., Decatur, Ga. 


2nd Vice-President 
T. A. Jones, Supt. of Utilities, Fort 
Valley, Ga. 
Sec’y and Treasurer 


T. T. Gunter, Asst. Supt. Filtr., 
Atlanta, Ga. 
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“Wheel-Horses” 
G. R. Frith, Asst. Engr. 


W. H. Weir, Co-Chief Engr. 


N. M. de Jarnette, Chemist 
Georgia Dept. of Public Health, 
Atlanta 


To the Board of Control 
Sewage Works Federation 


Van Porter Enloe, Supt. of Treat- 
ment, Atlanta, Ga. 


Appreciation to Paul Weir 


When Paul Weir stepped down 
from his job as Master of Ceremo- 
nies at the banquet, and having intro- 
duced his successor as the new sec- 
retary, Clark Jones of Dalton, Ga., 
a past-president of the Association, 
had some laudatory things to say 
about Mr. Weir’s work, and his 
prowess which had brought him na- 
tional honors and recognition as a 
leader in the water purification field 
and a credit to the Association and 
Atlanta, whereas 10 years ago he 
only rated the presidency of the 25 
member Georgia Water and Sewage 
Assn. As a token of appreciation 
and esteem Mr. Jones had agreed to 
act for the Executive Committee in 
presenting Mr. Weir with a watch 
appropriately engraved. 


Defense Session Opens. 
School Program 


Following the brief opening re- 
marks from Dr. M. L. Brittain, Pres- 
ident of Ga. Tech. and Dr. T. F. 
Abercombie, Director, Ga. Dept. of 
Health, the feature of the first ses- 
sion was the panel discussion on 
“Water Supply and Sewerage in the 
Defense Program” in which the prin- 
cipal speaker was John B. Reeves, 
Atlanta™ District Manager, Office of 
Production Management, who dis- 
cussed the situation of “Priorities 
for Water Works and Sewerage,” 
in which he attempted to explain and 








interpret Order P46, which auto- 
matically gives water and sewage 
works an A-10 rating if the accom- 
panying “Certificate of Acceptance” 
is signed and filed with O.P.M. in 
Washington or through any District 
Office of O.P.M. Mr. Reeves in at- 
tempting to interpret certain parts 
of the order was not very helpful. 
Regarding some parts of the order it 
was apparent that he had not very 
thoroughly digested it. 

Particularly in question was the 
category of small main extensions— 
was it maintenance and what would 
be the limit? Specifically, asked 
Supt. Clark Jones of Dalton, Ga., 
would a 200 ft. extension of 2 in. 
pipe be classified as maintenance? 
Mr. Reeves thought it doubtful. L. 
H. Enslow, Editor, put in a word, 
saying that it was worth trying for 
because the present thoughts in 
Washington would be to classify 
minor extensions or other “capital 
additions” of small size as mainte- 
nance with probably a limit in terms 
of expenditure for materials (not 
labor) placed on such—$1,000 or 
$1,500 being the probable maximum 
allowed on an extension. [Latest in- 
formation is that $1,500 is top for 
underground work and only $500 for 
materials used in above ground work. 
L. H. E., Nov. 27th.] Mr. Enslow 
also added that it was disappointing 
to see how few in the group were 
members of A.W.W.A.—this being 
evident because all A.W.W.A. mem- 
bers have received information of 
vital importance concerning O.P.M. 
Order P46 and this at considerable 
expense to the Association, so that 
members would be kept thoroughly 
and promptly informed, as to require- 
ments and rights of water and sew- 
erage authorities in respect to pri- 
orities and limitations as to extent 
of use and not abuse of their A-10 
on better rating. Mr. Enslow’s plea 
was that cities take out a corporate 
membership and derive the available 
benefits, and in turn help pay the bill 
for such timely and valuable serv- 
ice as the overworked and augmented 
A.W.W.A. staff is rendering at this 
critical time to water utilities—pub- 
lic and private. 








At the Barbecue Staged at the Filter Plant 


(1) Waiting for the “come and get it” call. In this row we recognize Rutherford (Austell), Ray Long (Camp Wheeler), Hansen and 


Torbert (Thomaston) (2) Some of the “ladies in waiting”—Mrs. John Allen, Mrs. 8. E. Craven, Mrs. 


C. P. Martin, Mrs. J. T. Reeves. 


(3) The barbecue pits. (4) More of the ladies—Mrs. C. F. Poss, Mrs. Sherman Russell, Mrs. W. Lodi Smith, Mrs. Jas. Willis, Mrs. 


Loyd Jacobs, Mrs. V. E. West, Mrs. C. 
Chemist ; 
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O. Gibson. 
W. N. Harris, Asst. Plant Supt.; 


(5) From the Atlanta 


L. C. Edge, Plant Supt.; Carl Wesley, 


1941 


Sewer Dept.—R. A. Fant, 
r., Asst. Chemist. 


Electrician; C. B. Ray, Asst. 

















Ww. W. Brush, Editor, “Water 
Works Engineering” also related 
what A.W.W.A. officials and the De- 
fense Committee were doing in 
Washington to the advantage of 
water supply authorities. 

“Organizing for Defense of Pub- 
lic Utilities” was the topic discussed 
by Col. R. C. Jol, Director of the 
Georgia Defense Council, Atlanta. 
He mentioned that British cities 
bombed had suffered greater damage 
to sewers than water mains, 60 ft. 
being the radius of damage from the 
exact hit and water mains damage 
in 50 ft. radius. Interestingly there 
had been little or no crater overflow 
into the streets of England. In 
Georgia the State is divided into 8 
regions for defense preparations. He 
advocated the pooling or exchange of 
inventory lists by water and sewer- 
age authorities as an ideal scheme. 

Ralph E. Tarbett, Sr. Sanitary 
Engr., M.S.P.H.S., Washington, 
briefly explained the U.S.P.H.S. part 
in establishing 9 Regional Defense 
Offices and the worth of mutual aid 
planning in advance. The service is 
advocating carrying the maximum 
permissible residual chlorine in the 
distribution system as worthy insur- 
ance. Modern chlorination practice 
permits carrying such _ residuals 
without the taste troubles of former 
years. 


Flavor Control and Recent 
Chlorination Developments 


The first afternoon session for the 
“freshmen” group consisted of basic 
lectures and questions and answers 
on “Water Purification and Sewage 
Treatment” given by Professor Wy- 
coff of Tech. and Messrs. Averett 
and Frith, Asst. Engrs. of the Ga. 
Dept. of Health. 


The advanced group of “sopho- 
mores to post-grads” listened to a 
Panel Discussion on Control of 
Tastes and Odors and Chlorination 
Developments which was opened by 
N. M. DeJarnette, Chemist, Ga. Dist. 
of Health in a general statement 
covering various sources and types 
of odors and their removal or de- 
struction by aeration, absorption or 
dispersed carbon or destruction with 
chlorine. He was followed by Prof. 
S. H. Hopper, Ga. Tech. Biologist, 
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Programmers 


M. E. Henley, District Engr., 
and 


A. E. Griffin, Development Dept., 
Wallace & Tiernan Co. 


(A laudable lecture and demonstration of 
chlorinator operation and maintenance by 
the first; and up-to-the-minute review of 
“break point” chlorination by the second) 


V. D. Parrott, Asst. Supt. of Water, 
Dalton, Ga. 


(Who assisted by covering one of the round- 
tables while Ye Ed was speaking at another.) 


who reviewed the various forms of 
green and blue-green algae, fungi, 
and diatoms which cause most odor 
or taste troubles. 


“Thenomenolistic Chlorination” 
was the title given an interesting re- 
view of the status of super-chlorina- 
tion and dechlorination presented by 
A. E. Griffin of W. & T. Co.’s De- 
velopment and Research Dept., New- 
ark, N. J. Mr. Griffin very helpfully 
defined the various forms of chlori- 
nation now practiced as follows: 

Super-Chlorination—any degree of 
chlorination well in excess of the 
actual chlorine demand. Usually re- 
quires dechlorination after the nec- 
essary period of excess chlorine con- 
tact to effect the desired results. 

“Break-Point” Chlorination—an 
extension or modification of super- 
chlorination. The dosage is that 
required to create the sudden deple- 
tion to some observable degree of the 
surplus residual chlorine due to the 
absorption phenomena taking place 
at the socalled “break-point” where 
the free ammonia is all but com- 
pletely oxidized or otherwise con- 
verted. De-chlorination may be re- 
quired thereafter, the addition of 
ammonia being one means of such 
dechlorination and chloramine pro- 
duction simultaneously. 


“Chlorination”’—the fixation of 


residual chlorine or hypochorite with 
ammonia—setting up chloramines 
thereby. 

Marginal Chlorination—the most 
prevalently applied form of chlorina- 
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tion with dosage sufficient to leave a 
residual of 0.1 to 0.3 ppm. after a 
10 minute contact. Marginal, be- 
cause of the narrow margin between 
efficient disinfection and taste pro- 
duction. 


Mr. Griffin exhibited curves of 
typical “break-points” on the ascend- 
ing residual curve. A guide to the 
“break-point” is the state of color 
development with orthotolidin. Be- 
yond the break-point maximum color 
development is instantaneous and 
fading is zero. Short of the break 
maximum color comes only after 
some contact and fades’ usually 
thereafter. The higher the free 
ammonia content the more pro- 
nounced the residual depletion at the 
break-point. What happens to the 
ammonia is not known but it disap- 
pears at the break and later returns, 
possibly hydralization of a N-Cl de- 
rivative. Interestingly the break is 
most noticeable in waters of pH 7 
and thereabouts and a pH of 9.5 is 
too high to attempt break-point pro- 
cedure for taste destruction. 


Mr. Griffin told them of experi- 
ences revealing the effectiveness of 
high super-chlorination of raw 
waters in improved coagulation, color 
removal and coagulant savings. Also 
the eradication of crenthryx and 
slime bacteria for deep wells and 
mains. In the latter decomposition 
is accompanied by attack on the 
metal, giving scattered red or black- 
water and pitting pipe walls, not to 
mention the taste and odor produced 
in slimy mains undergoing anerobic 
decomposition in the slime skin. 
Added to slime are the organic col- 
loids not removable in ordinary 
coagulation and filtration. Destruc- 
tion of bacteria supporting and 
putrescible colloids at the source 
seems the logical step if distribution 


systems are to be kept clean, remem- 


bering that “a clean tooth can’t de- 
cay.” Further, only in reasonably 
clean mains is it practical to carry 
any residual worthy of the name. 
Fact is the attempt will be fraught 
with dangers of secondary taste pro- 
duction with the decomposition prod- 
ucts accumulating in sluggish flow 
areas. 

Answering a question, Mr. Griffin 
said that break-point residuals are 








At the Auburn-Tech Game as Guests of President Brittain 
(1) Tech’s colorful band struts between halves. (2) Campus posters advertise the annual “Rambling Reck’’ contest, (3) There was 
plenty of color in the President’s box also. (4) Prof. Lowe from Auburn and “Bill’ Lyman, National Pipe’s manager of southern 
sales. (5) On the 40-yard line, which received some rough treatment. 
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very persistent and unless the mains 
are slimy such residual persists far 
out in the system. Fixing break- 
point residual with ammonia is the 
most complete of measures to insure 
long period residuals in mains, or 
elsewhere. 

The question—‘‘Will present scarc- 
ity of chlorine and priorities inter- 
fere with break-point application 
where much more chlorine may be 
required?” was answered by R. E. 
Tarbett, U.S.P.H. Service, who said 
that break-point chlorination would 
be ‘advocated wherever its use in- 
sured residuals up to consumers’ taps 
without taste complaints. 

Mr. Griffiin answering another 
question said that the presence of 
ammonia interfered with effective 
manganese oxidization with chlorine, 
long contact and no less than a 
break-point chlorine dosage being re- 
quired—for instance with only 3 hrs. 
of contact a dosage of 14 parts, (resi- 
dual of 8 parts) of chlorine had been 
required as against 8 ppm. and 1 
ppm. residual if a 20 hr. contact is 
available. Explanation seems to be 
that ammonia comes first in its de- 
mand and manganese only there- 
after. 

“Experiences at Augusta, Ga.,” 
as related by H. Grady Wylds, Supt. 
of Filtration, revealed serious taste 
troubles when finished water was 
held at pH 9 (total alk. 3-5 part) and 
corrected by reducing the pH to 7.2. 
Mr. Wylds believes that dirty basins 
and mains are the source of his diffi- 
culties. He believes in most perfect 
coagulation possible to do the major 
job and carbon applied at the filters 
to do the mopping-up job. 

“Experiences at Dalton, Ga.,” re- 
vealed that Supt. Clark Jones had 
troubles with open reservoirs until 
covered. xperiencing a _ strongly 
woody odor and taste with ordinary 
chlorination “break pointing” was 
tried without success. Possibly high 
pH had something to do with this 
failure. 


Maintenance and Operation of 
Chlorinating Equipment 


In what is believed to have been 
the most thorough and compre- 
hensive lecture and demonstration 
ever given on “Chlorination Opera- 
tion and Maintenance,” M. L. Hen- 
ley of Wallace & Tiernan Co., At 
lanta, held his class intent for close 
to 2 hours explaining the care and 
operation of chlorinators of various 
styles and simple repairs and main- 
tenance routine to insure dependable 
and economical operation and up- 
keep. He was assisted in the demon- 
stration by W. L. Averett of the 
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Classes—In and Out 
(1) From behind the scenes this picture was made while Henley, ably assisted by W. 


L. Averett of the Ga. Dept. of Health, demonstrated chlorinator maintenance and op- 
eration. (2) Between sessions. (3) Some of the 340 registrants listen intently to Prof. 
Friedman’s lecture on “Water and Sewage Chemistry” and demonstrations. 


State Health Dept. and here was 
perhaps the most outstanding ex- 
ample of the value of a real operat- 
ors’ school such as the Georgia 
School and the ability of one manu- 
facturer’s representative to do a job 
which no amount of literature or tele- 
phone conversation could do. The 
net result is that service calls will be 
the fewer, expense to the community 
lower and the likelihood of chlorina- 
tion failures far less. If every oper- 
ator’s school could get a Henley to 
duplicate his job it would without 
question pay handsomely. 

Another real piece of school work 
was done by Prof. H. B. Friedman 
of Tech’s. Chemistry Dept., when he 
lectured on “Water and Sewage 
Chemistry” for 1% hours without 
loosing a listener from a _ packed 
room on a warm forenoon. His 
“class” was kept interested in the 
demonstrations of filtrations, pH 
color changes, precipitations and the 
like intermixed with explanations of 
the phenomena. The more common- 
ly employed chemicals and their func- 
tions in water and sewage treatment 
was another enlightening part of the 
lecture and of interest to the major- 
ity. 


The Water Round Table 


(Geo. H. Sparks, Presiding) 


We are indebted to Mr. V. D. Par- 
rott, Asst. Supt. at Dalton Ga. for 
the reporting of this Round Table, 
while the writer was engaged as a 
participant in the Sewage Round 
Table held concurrently in another 
building. 

“Filter Maintenance at Griffin, 
Ga.”, by Lewis R. Simonton, Supt. 
of Filtration, Griffin. 

In order to keep the filter beds 
free from mud balls, it has been 
found that the filters should not be 
operated after the loss of head 
reaches six feet, and the rate of flow 
controls should be checked at least 
every three months. Experience at 
Griffin indicates that some method 
of surface wash is needed. 

When the loss of head reaches six 
feet the water is filtered a few 
inches below the surface of the sand 
and a one inch hose is used to break 
up mud balls, etc., and remove the 
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gelatinous film which forms a coat- 
ing on the sand grains. It has been 
found that best results will be ob- 
tained by adjusting the wash water 
rate as the temperature changes so 
as to maintain a fifty per cent sand 
expansion. Every six months a com- 
bination chemical and physical clean- 
ing of the sand is carried out. This 
treatment is begun by filtering the 


‘bed free of water and scraping the 


top film from the bed, then wash and 
use a rake to increase the agitation. 
The water is then drawn down to 
within ten inches of the top of the 
bed and caustic soda is scattered over 
the bed. The rake is again used to 
turn up the sand bed before drawing 
the solution down into the sand. This 
is allowed to stand for about six 
hours during which time it is dug 
up at two hour intervals. After this 
the bed is again washed and chlorine 
is added by means of a home made 
diffuser until a 30 ppm. to 40 ppm. 
residual is reached in the filter ef- 
fluent. This is allowed to stand for 
ten to twelve hours before the filter 
is washed again. This method has 
given absolute satisfaction when car- 
ried out at 6-month intervals. 

Answering questions by Clyde 
Angle, Supt. of Filtration, Tubize 
Chatillon Corp., Rome, Ga., the reply 
was that the filter runs were from 
sixty to one hundred and seventy- 
five hours, and that two hundred 
pounds of caustic soda were used on 
an eighteen by twenty foot filter. 

Grady Wylds, Supt. of Filtration, 
Augusta, stated that the residual 
would not remain overnight in the 
beds at his plant and wondered what 
would happen to the underdrains 
with 40 ppm. of chlorine. The reply 
was that there was no noticeable 
trouble. 


In the absence of J. N. Groves, of 
Canton, W. C. Hartman, Supt. of 
Filtration at Milledgeville, spoke 
briefly on the increased filter runs 
he had obtained since the installa- 
tion of a Palmer Filter Sweep, and 
the addition of Anthrafilt to the beds. 

Before adequate filter washing was 
obtained forty hours filter run was 
average, but upon the erection of a 
wash water tank on a hill about one- 
fourth of a mile above the filter 



























plant the filter runs were increased 
to seventy-five hours. In July, 1940 
the plant was redesigned and An- 
thrafilt was used as well as a Palmer 
Filter Sweep. It was found that the 
filters could be run for 300 hours be- 
fore there was a six foot loss of head. 
Since these long runs were so much 
greater than expected, it was decided 
to wash at five feet loss of head. 
This gave 250 hours run. After 
cleaning the old sand filters with 
HTH the runs were increased to 100 
hours. It should also be pointed out 
that the old sand filters were oper- 
ated at the rate of 2 gallons per sq. 
ft. per minute, while the new are 
operated at 2% gallons per sq. ft. 
per minute. 

Burton Graham, Stuart-Brumley 
Corpn., Charlotte, N. C., explained 
that due to the greater size of the 
Anthrafilt there would be a penetra- 
trion of 5 inches while in the sand 
bed the penetration is only 2 inches. 
Therefore longer runs can be ex- 
pected on the Anthrafilt before the 
loss of head reaches a given point. 

W. W. Brush, Editor “Water 
Works Engineering,” stated that it 
was necessary to have some addi- 
tional form ef agitation in a bed 
which is composed of both sand and 
Anthrafilt or there will be a loss of 
Anthrafilt when the rate is sufficient 
to cleanse the sand, since the Anthra- 
filt is lighter than the sand. 

It was also pointed out again that 
the concentrations of Chemicals or- 
dinarily used to clean filter beds 
would not attack the metal under- 
drain enough to hurt. 

W. L. Averett, Ga. Public Health 
Dept., pointed out again that the 
total count in the effluent should be 
used as a means of determining the 
length of filter runs. 

Burton Graham agreed and stated 
that usually after 120 hours run the 
total count increases as the turbid- 
ity of the effluent increases. 

N. M. De Jarnette, State Health 
Dept., added that one of main fac- 
tors which determine the length of 
filter runs is the preparatory treat- 
ment. It was emphasized that re- 
pairs should be made at once on wash 
water systems or trouble might be 
encountered that would be difficult to 
overcome. 


GEORGIA’S WATER & SEWAGE 





(1) W. S. Weber, Supt. Water and Sewers, Conyers, Ga.; 
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(2) David Lea, State Sani- 


“Bob” Hoy, Wallace & Tiernan Co., Jacksonville, 
Fla.; (4) Geo. R. Dawson, City Health Dept., Savannah, Ga.; (5) J. 


M. George, Supt. 


of Water, Thomaston, Ga. 


““Corrosion Control” 
(Paul Weir, Leader) 


Mr. Weir, opened the discussion 
by stating that there are four steps 
which must be taken when doing 
corrosion control work: 


1. To be advised that a condi- 

tion exists in which there is a 

need for the control. 

2. To determine the causes. 

3. How to correct the troubles. 

4. What to do with the water 
after it is corrected in order to 
keep it corrected. 

It was then pointed out that the 
basic materials used to remove sub- 
stances which cause corrosion are 
alkalies, sodium silicate, etc., and 
other methods mentioned were the 
use of Calgon and cathodic protec- 
tion. The next speaker was then in- 
troduced. 

“Some Experiences in Use of Cal- 
gon”—by Clyde Angle, Supt. Filtra- 
tion, Tubize Chatillon Corp., Rome, 
Georgia. 

In water conditioning at the plant 
striving for the calcium carbonate 
equilibrium point is attempted but is 
seldom reached. Various methods of 
control have been used such as the 
use of sodium silicate at 5 ppm., but 
the boilers suffered as a result. Other 
methods have been used, but with lit- 
tle success. It was decided 
to use Calgon and this is being 
used at present but of course suffi- 
cient time has not elapsed, as yet to 
draw any definite conclusions as to 
the ultimate results. Calgon was first 
used as a repressing agent for cal- 
cium, with fairly good results. Slime 
growths in the humidifiers were caus- 
ing trouble so it was decided to raise 
the alkalinity in the humidifier 





drums which are zinc coated. This 
caused stoppage due to the calcium 
carbonate. Then ppm. Calgon were 
used with good results. Calcium car- 
bonate was also precipated on the 
yarn and Calgon cleared up this situ- 
ation. 

After the zinc has been removed 
from galvanized pipe one to two ppm. 
of Calgon will keep corrosion at a 
minimum, and it has been found that 
this treatment can be used part time 
and still maintain good results. Suffi- 
cient experimentation has not been 
carried out to determine just what 
part of the time Calgon should be 
used. Calgon has not proven very 
effective on zine thus far and its ef- 
fect on lead has not been determined. 


Mr. Weir remarked that in his ex- 
periences that something was still 
lacking even when carbonate equi- 
librium had been established, and in- 
troduced the next speaker. 

“Corrosion Control With Calgon 
at Thomaston.”—by Earl Thomp- 
son, Filtration Plant, Thomaston, 
Ga. 


Some several years ago lime was 
added to the finished water for cor- 
rective treatment. This method never 
was successful. When we maintained 
a DH of about 8.9 or 9.1. Complaints 
about scale forming in boilers and 
hot water systems resulted. Also’ 
along this line a lot of inert or dead 
lime would accumulate in dead end 
areas and cause trouble. When the 
PH was lowered red water complaints 
resulted. About this time it was de- 
cided to try the metaphosphate meth- 
od of corrosion control. 

We got in touch with the officials 
of Calgon, Inc., and decided to cut 
out lime altogether and switch at 
once to Calgon. The finished water 








(1) BE. 8. Cole, Jr., and John M. Perryman of R. D. Cole Mfg. Co. on left and right with “Bill” Rapp, Jr., Mueller Brass Co., between. 


(2) Wm. F. Wilcox, veteran member of 


A.W.W.A. and second oldest living member. (3) W. Lodi Smith and Mrs. Smith at the filter 


plant dedication (for better than 50 years Mr. Smith has been connected with the Water Dept. of Atlanta, of which he is general 


manager), (4) 


W. R. Boblitt, Supt. of Water and Sewerage, Calhoun, Ga., and Geo. D. 


Elizabeth, Tenn. (5) David Lea, State Sanitary Engr. of Florida, and W. H. Weir. 
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Association, was presented a handsome watch. d s 
the center is H. E. Whelchel, the new president. (5) W. 


Filtration at Barnesville, Ga. 


prior to metaphosphate treatment 
was as follows: 

Alk—20 to 25 ppm. 

pH.—8.5 to 8.9 

Hardness—24 to 30 ppm. 

The dosage of Calgon was carried 

out as follows: 
lst week—6 ppm. 
2nd week—4 ppm. 
3rd week—2 ppm. 
4th week—2 ppm. 

Due to the quick change over from 
lime to Calgon we were expecting an 
increase in “red water” but we were 
fortunate enough to escape such ac- 
tion on any large scale. 


After we had been using meta- 
phosphate treatment of 2 ppm. for a 
month or so complaints from laun- 
dries and bottling plants practically 
ceased. Scale forming in boilers was 
reduced to a minimum. We were 
well pleased with Calgon along these 
lines. When we installed Metaphos- 
phate treatment we flushed dead end 
mains weekly to draw the treated wa- 
ter to the outer areas. During the 
times when our filtered water pH and 
Alkalinity dropped, lime was added to 
keep the pH around 6.7 to 7.2. 

We used the Calgon treatment of 
2 ppm. from April 1941 until Octo- 
ber, 1941. During the period our 
finished water was something like 
this: 

pH—6.5 

Alk.—9 ppm. 

CO, 6 ppm. 

Soap Hardness—12 ppm. 

From the very start of this treat- 
ment complaints from many sources 
ceased. It did everything we had 
hoped for except to clear up our very 
badly corroded dead end areas. This 
is probably due to the small flow 
through these areas or too small a 
dose of Calgon. At the same time, 
however, these areas were flushed 
periodically and a dose of 2 ppm. ap- 
plied to the water at the plant. We 
were never able to get this much 
phosphate into these areas. We de- 
cided that to add more Calgon than 
2 ppm. would increase the cost of this 
treatment to such an extent that it 
would be impractical. So we decided 
to go back to lime again, and use 
Calgon to stabilize and keep the cal- 


Bickers, Supt., Water and Sewerage, Greensboro, Ga., and 7 
Water and Light, Norcross, Ga., and L. C. 
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cium carbonate in solution. A pH of 
8.3 was decided upon and a dose of 1 
ppm. of Calgon added. So far re- 
sults from this treatment are very 
encouraging. 

I certainly think that Calgon is 
such an aid in lime treatment that 
the results would warrant anyone 
trying it in any manner that he 
thought best for his particular 
trouble or condition. 


The Sewage Round Table 
(H. E. Whelchel, Presiding) 

“Sewer Construction and Mainte- 
nance”—by Wm. A. Hansell, Sew- 
erage Engineer, Atlanta, Ga. 

Mr. Hansell, recipient of the hon- 
orary life membership in the Asso- 
ciation, revealed that his connection 
with Atlanta’s Sewer Department 
dated back 50 years almost—to 1893 
—and Atlanta’s first sewer map 
signed by the late eminent Rudolf 
Herring was dated 1891—the year 
this writer was born. Interestingly 
concrete sewer pipes came on the 
scene that same year, according to 
Mr. Hansell’s account of some inter- 
esting sewerage history in which At- 
lanta was using fighting foaming 
Imhoff tanks as early as any city and 
was collecting and burning digestion 
gas earlier than any. 

Mr. Hansell said that the work of 
inspection of new sewer pipe had 
been well demonstrated in Atlanta 
experience. Construction with pipe 
bells pointing up-grade and sand- 
cement joints is the rule. Not less 
than, 2.7 ft./sec. velocity is required 
for self-cleansing sewers necessitat- 
ing a 0.3 per cent grade as the low 
limit. Sand troubles have been 
largely corrected by installing sand- 
catchers up sewer, the cleaning be- 
ing carted to nearest dumping areas. 
Atlanta’s major headache is_ tree 
roots, which keep three gangs at 
work de-rooting sewers and account- 
ing for 90 per cent of the time and 
expense in maintenance. 

In sewer cleaning and de-rooting 
Atlanta goes only to the property 
line. Amongst equipment the recent- 
ly purchased flexible sewer rod and 
tools had proved all that was claimed 
for it. For example, with this outfit 
operated entirely from the street 
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( ‘om M. Starnes, Southern Sales Mgr., Am. Cast Iron Pipe Co. 
( Bowen, Supt. of Water, Roswell, Ga. (3) The starting of the 
barbecue, some 18 hours being required to complete the job. (4) To Paul Weir, retiring as secretary after 10 years of service to the 
The presentation was made by a past-president, Clark Jones, Supt. at Dalton, Ga. In 
E. Abernathy, Supt. of Filtration, Forsythe, Ga., and P. R. Chaffin, Supt. of 


level, three blocks of sewer could be 
cleaned on the average in less than 
45 minutes. 

“Pumping Undigested Sludge”’— 
by Van Porter Enloe, Supt., Clay- 
ton Treatment Works, Atlanta, Ga. 

Mr. Enloe began his talk by stress- 
ing the value of pumping the most 
concentrated sludge practical to han- 
dle from the primary settling units 
into heated digestion units. He said 
that the pumping program and rate 
of withdrawal from the concentrat- 
ing cone or sump in the primary 
tanks should be studied with this in 
mind. Since sludge begins to thin 
out from 6 to 8 per cent to 1 or 2 
per cent solids after a short period 
of pumping it wherever permissible 
frequent pumpings of short duration 
should be practiced. He illustrated 
by an example the great increase in 
liquid volume (sewage) pumped into 
digestors when the sludge transfer 
is infrequently made and a program 
is not set up based on observations 
of appearance of thin sludge in the 
sludge pump discharge. For example, 
pumping sludge of 5 per cent solids 
would require one-half the time, 
power required, and wear and tear 
as pumping a 2.5 per cent sludge. 
Into the digestor would be pumped 
one-half the volume of chilling and 
supernatant making liquor, meaning 
trouble from supernatant return to 
the raw sewage, power effluent and 
added loading in any secondary 
process. More important, it meant 
greater heat input required to the 
digestors and one-half the time for 
digestion or else twice the digestor 
capacity is required. Thus could be 
demonstrated the very poor economy 
of pumping sludge of less than 4 to 
5 per cent solids. Thin sludge also 
creates a dirty pump room because 
of greater leakage of liquor past 
packings. He also pointed out that 
thin crude sludge will result in more 
erratic gas production and less total 
gas yield per pound of volatile mat- 
ter. If the sewage contains sulphates, 
then more sulphide in the gas with 
its bad features. Further, there 18 
a greater sweeping out of the buffer- 
ing compounds in sludge and liquor 
which absorbs acids and places the 
brakes on spasmodic pH change. He 
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N. C. (5)—Warner F. Head, Supt. of Filtration, Monroe, Ga. (6)—J. R. Jacobs, 





(7)—Hoyt Baker, Supt. Water and Sewerage, Hartwell, Ga. 


warned that the digested sludge 
would be of poorer quality and thin- 
ner, thus necessitating added de- 
watering expense for vacuum filtra- 
tion or larger sludge beds. 

Mr. Enloe further stressed the 
need for frequent sludge transfer 
from primary tanks by reporting the 
rapid lowering of pH of sludge in 
primary tanks, the tendency in warm 
climates to gassify and float and, of 
course, the consequnt' thinning. 
Seeded with supernatant liquor, 
these effects were speeded up consid- 
erably, indicating the vicious cycle 
created by thin sludge input to di- 
gestors. Seemingly, the ideal pro- 
gram would be almost continuous 
sludge pumping at a slow rate to pre- 
vent dilution by putting sewage into 
the sludge cone toward which sludge 
moves more slowly than the liquor 
above it. 

Pump operation is improved by 
using short strokes and low speed. 
However, if pumped too slowly, an- 
other dilemma appears—a grease 
ring forms in the force line and runs 
up the line or reduces the rate. The 
best thing to remove these deposito- 
ries is the introduction of compressed 
air while pumping thin sludge or 
sewage through. The air bubbles 
seem to scour the pipe interior. | 


In pump maintenance, Mr. Enloe 
recommended use of a_ braided 
graphite packing which should be cut 
to exact lengths with a template so 
that all rings will be of ‘like size. 
Packing glands should be not a bit 
tighter than is required to stop liquid 
leaking out. For lubricating oil the 
spent oil from the gas engines is 
used on sludge pump pistons. Worn 
cylinders had been satisfactorily re- 
bored. The rubber ball type valve 
had given the most satisfactory and 
least troublesome service. The pumps 
have to be cleaned frequently if effi- 
ciency is to be maintained. A pres- 
Sure gage on top of the air chamber 
on the discharge side is a helpful 
indicator in determining need for 
cleaning, this being judged by the 
hand movement characteristics. <A 
sluggish hand means a low pumping 





rate and a creeping pressure means 
the need for line scouring with com- 
pressed air. Sludge suction lines also 
choke down with the grease ring and 
require the same treatment but at 
longer intervals. 

Mr. Enloe sounded a_ warning 
never to close off a sludge line or 
sludge pump gas tight. Digesting 
solids create pressures beyond any 
imagination and actually will rup- 
ture lines or burst pumps. To dem- 
onstrate he exhibited a “sludge- 
bomb” consisting of a capped section 
of steel pipe to which a pressure 
gage was attached. This writer 
didn’t investigate but it looked as if 
that gauge hand had already gone 
around the scale two or three times. 
Anyway, the bomb didn’t go off be- 
fore class was dismissed. We do 
know of chunks of sludge pump 
casings being blown out due to gas 
pressure generated between closed 
valves on both sides. 


In answer to a question concern- 
ing pump pounding and how to cor- 
rect it, Mr. Enloe said that pounding 
came from long plunger strokes and 
high head pumping. It had been 
eliminated at Atlanta by shortening 
the piston stroke and slowing the 
rate of pumping by operating only 
in low gear. In this direction an air 
chamber of proper size and location 
is a marked help in hammer cushion- 
ing, i.e., pounding created by back 
surge at high pumping heads. 

[Regarding pointers on sludge 
pumps and pumping we recommend 
that the reader look up the articles 
by Ryon in our Annual Reference 
and Data Number and refer also to 
Mr. Kappe’s article elsewhere in this 
same issue.—Ed. | 

“Equipment Maintenance” — by 
L. W. Handley, Supt., Sewage Treat- 
ment, La Grange, Ga. 

The first rule in proper equipment 
maintenance is, said Mr. Handley, 
an ample set of tools for the purpose 
to start with and the needed mate- 
rials for effective repairs. No make- 
shift methods or equipment will ever 
result in proper maintenance. A hard 
and fast lubrication and inspection 
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Simonton, Supt. Filtration, Grif- 


Water Works and Sewerage, Ft. Bragg, 
Water and Sewerage, Newman, Ga. 


schedule adhered to is rule No. 2. 
Religious avoidance of over-lubrica- 
tion is important, which means 
avoiding grease guns with too much 
pressure. Loose but non-dripping 
packings is another good rule, and 
motors should be cleaned at 6-month 
intervals. In the last Mr. Handley 
uses chloroform for removing grease. 

As to drip-traps, Mr. Handley cau- 
tioned against depending on their 
automatic opertaion, to watch and 
drain them manually. Concerning ~ 
paints, he liked one which is spelled 
“Tnemec,” which is cement spelled 
in reverse. The Wailes Dove-Hermis- 
ton “Bitumastic” paints had given 
entire satisfaction when used accord- 
ing to recommendation of the manu- 
facturer. 

“Sludge Digestion”—by L. H. En- 
slow, Editor, “Water Works and 
Sewerage,” New York. 

Because of an indisposition, the 
speaker had not prepared a paper 
and talked somewhat at random on 
the factors making for good or bad 
sludge digestion, which the discus- 
sion by Mr. Enloe of Atlanta has 
already emphasized in respect to pro- 
gramming sludge transfer to diges- 
tors, and maintaining high solids 
content for the reasons cited. 

Mr. Enslow used as his text two 
books which he recommended to op- 
erators. One was the recent booklet 
compiled by Dr. Rudolfs and staff 
for the National Lime Association, 
which is distributing copies gratis. 
[If a copy is desired, write the Na- 
tional Lime Association, 927 15th 
St., N. W., Washington, D. C.] The 
other inexpensive book was that by 
Imhoff and Fair, “Sewage Treat- 
ment,” published by John Wiley & 
Sons, New York City. 

Getting back to the important con- 
sideration of sludge concentrations 
going into digestors, Mr. Enslow 
demonstrated how, by reducing the 
liquid (sewage) input into digestors 
with the solids, one plant had 
quadrupled the detention period, con- 
served heat, produced gas sufficient 
to supply full power requirements 
and cut the power lines, reduced the 








498 


supernatant problem and saved what 
appeared to be a necessary plant en- 
largement. So important was this 
matter of digesting water and mak- 
ing “sludge soup” which fouls the 
plant under the erroneous name of 
“supernatant,” that it was his opin- 
ion that sludge transfer to digestors 
could only be really satisfactorily 
controlled and regulated by employ- 
ing sludge separating or thickening 
tanks between the primary and sec- 
ondary tanks and the digestors. If 
need be, one could well afford to 
employ coagulants in such separators 
in order to free the maximum per- 
missible amount of water before 
transfer of the solids to digestors, 
or to vacuum filters for that matter. 
When one considered the tremen- 
dous amount of purification per- 
formed by as simple a unit as a 
digestor, and how little or how much 
trouble they may give, consideration 
could well be afforded to whatever 
steps might improve their function- 
ing. 

In sludge utilization it always 
seemed a pity that it was a fact that 
so much of value as a plant food was 
thrown overboard in the name of 
“supernatant.” Loaded with the valu- 
able ammonia salts and amino com- 
pounds leached from the digesting 
solids, it was a pity that this prod- 
uct could not be dried up and held in 
the humified solids which have an- 
other and distinctive value but re- 
tain little of the nitrogen or other 
fertilizing ingredients introduced as 
undigested sludge. 

Concerning the correct digestion 
period, as far as he knew there was 
no satisfactory answer. If the di- 
gested sludge to be taken out had no 
offensive odor and dewatered effec- 
tively, the time held in the digestor 
was of no consequence. Under vary- 
ing conditions this time factor might 
be weeks or only days. One plant 
with multi-stage digestion was turn- 
ing out sludge theoretically but 7 
days in passing through the diges- 
tors. The short period produced a 
digested sludge of considerably high- 
er plant food value and actually 
brought a premium on this account. 

When it came to pH observations 
on digestor contents, Mr. Enslow 
could see little use for such deter- 
mination which represented such 4a 
small portion of the great digesting 
mass. On the other hand, a close 
check on the CO, content of the gas 
would tell far ahead of pH change 
the cause of digestion. The first in- 
dication of overload and approach 
of acid digestion would be revealed 
by an upturn in CO, content of the 
gas and failure to come back to nor- 
mal within a day or so at most. He 
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therefore recommended CO, deter- 
minations in the gas as routine. The 
method is simple and the equipment 
inexpensive, one of the least expen- 
sive and simplest to use of these 
CO, indicators being that produced 
by the Bacharach Industrial Instru- 
ment Co. of Pittsburgh, Pa., devel- 
oped for rapid testing of flue gases 
in which the determination is made 
in about 2 minutes. 


The Question Box 


On the last day following exam- 
inations for certification, the Ques- 
tion Box was held. Not all questions 
propounded will be covered here, but 


those of the most universal interest . 


will be. 

Q.—Why is it that a so-called neu- 
tral water at pH 7 can have alka- 
linity which will neutralize acid in 
the titration for total alkalinity? 


A.—Mr. De Jarnette explained by 
saying that alkalinity titrated is 
only the measure of the bicarbonates 
present in natural waters. It is a 
quantitative measure. The pH value 
is a measure of the balance between 
the acidic ions and the alkali ions, 
of which both are always present. If 
these are not equally balanced—say 
because of free CO, present or humic 
acid—then the pH is depressed be- 
low 7. If the bicarbonate ions pre- 
dominate, then the pH is boosted to 
above 7. 

Mr. Enslow, asked to explain, said 
that it was important to remember 
that many of the hydrogen ions were 
too weak to neutralize a bircarbo- 
nate, whereas we titrate with a 
strong mineral acid (H,SO,) which 
does combine with the weaker bicar- 
bonates, ammonia, etc. The pH iest 
is, therefore, a qualitative test and 
titration is quantitative. The pH 
symbol was to his thinking a cock- 
eyed expression. Why? Because the 
more pH you get (the higher the 
number of pHs), the less the number 
of hydrogen ions present, i.e., the 
more™~ alkaline. To be understand- 
able to the average man, it should 
have been started the other way 
round. The fellow who selected the 
reciprocal of the log of the hydrogen 
ion concentration, in his opinion, 
used poor judgment in setting up a 
symbol which must be reversed to 
signify what it really means. How- 
ever, we have pH and must continue 
to live with it, so just think in re- 
verse and you have it. Few realize 
that at pH 6 the solution is 100 
times more acidic than at pH 7. Bet- 
ter had we started at pH 0 and gone 
both ways, —100, —200, etc., and 
+100, +200, etc., to really picture 
the thing correctly. 


1941 


SCHOOL 





Q.—What is the rule for choosing 
soda—ash—or lime pH in correc- 
tion and coagulation? 


A,—There is no rule. The most 
important factor in choosing the 
alkali to use is that of hardness. If 
the water is soft, and it is the de- 
sire to keep it so, soda ash is used be- 
cause it does not change the hard- 
ness. If the water is already fairly 
hard, or if same added hardness is 
permissible, lime is used (1) because 
it is less expensive; (2) because it 
will add the calcium needed for 
laying down on this skin of calcium 
carbonate in the pipe walls. Caustic 
soda may be used instead of either 
or part lime and part caustic soda 
may be be fed together. Caustic 
soda has the advantage over soda 
ash of being less expensive to use 
because less than half as much is 
required for the same job—to be 
exact only 40% as much. 

Q.—What is the most satisfactory 
paint for pumps and piping that 
sweats? 

A.—Any good paint with ground. 
cork added as the insulator. The 
surface must be dry when the ap- 
plication is made. Reference was 
made to the article by C. P. Hoover 
on page 442 of the October issue of 
“Water Works and Sewerage” in 
which a formula for the varnish 
vehicle and specifications for the 
cork are given. [Fact is, this article 
contains full specifications which 
may be copied for use in taking 
bids on painting jobs.—Ed. ] 

For application to sweating pipes 
where the pipe can not be dried Mr. 
Enslow suggested a Quigley Co. 
“AAA” black paint which had been 
reported by operators as excellent 
for such conditions as pipe and 
valves in pits, manholes, tunnels, 
etc. 

J. C. Edwards, Master Mechanic, 
Chicopee Mfg. Co., Gainsville, Ga. 
had used the cork-paint combina- 
tion with good results. He had also 
been using the cement base paint 
“Tnemec,” and it seemed to be sat- 
isfactory also. 

For tank interiors “No-Oxide’— 
or iron oxide and stiff non-emulsi- 
fying paraffine base grease—seemed 
to be giving a good account of it- 
self at Atlanta and also at Rome, Ga. 

Q.—What are the best methods 
for sterlizing mains? 

A.—From the discussion there 
did not seem to. be any one 
best method. Some present hard 
gotten very discouraging results 
and the general opinion was that 
the thoroughness of care in cleanly 
methods of laying the pipes and 
flushing preliminary to disinfection 











was the first essential to effective 
chlorination of mains. 

One operator reported packing 5 
grain capsuls of high-test hypo- 
chlornite in with the jute. 

F. A.. Muntzberg, Chief Engr. of 
Utilities, Fort Bragg, N. C. said that 
they followed the procedure recom- 
mended by the A.W.W.A. Committee 
on Laying Cast Iron Pipes.—ie. 50 
ppm. residual chlorine or better and a 
contact period of 12 hrs., and pre- 
ferably longer. After this for the 
first 90 days of service 1 ppm. of re- 
sidual was maintained in the camp 
system comprising 100 miles of 4 
to 16 inch mains. Routine residual is 
0.3 ppm. throughout the system. 


GEORGIA’S WATER 


To expose jute to the water a 
minimum, lead wool was poured in- 
to the joint ahead of the jute after 
which the lead or compound was 
poured as usual. This precaution, 
plus a main flushing worthy of the 
name and chlorination according 
to the A.W.W.A. procedure above 
seemed to do the job O.K. 

Q.—Is it better to add ammonia 
first and chlorine afterwards or the 
reverse? 

A.—Ammonia slows up the oxidiz- 
ing effect of chlorine by producing 
chlorimines. If it is the end sought 
te have a persisting residual it is 
preferable to allow the chlorine to 
do its work first and then to “fix” 
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the residual with ammonia as the 
water leaves the plant. The scheme 
takes much less ammonia and is a 
more certain sterilization procedure. 
The chlorine first method may not 
be permissible if the water is of a 
quality to produce tastes unless 
activated carbon can be used to re- 
move such tastes or unless super- 
chlorination on the “break-point” 
principle is practiced. In that event 
the ammonia afterward is an excel- 
lent dechlorinating procedure and 
“sets” the residual so that it per- 
sists for extraordinary long periods 
in as much as the compounds in 
the water have been effectively sat- 
urated or oxidized. 





By simply laying a straightedge 
across this chart any one of these 
questions may be answered: 

1. How many cubic feet will flow 
through a pipe of given diameter at 
a given velocity? 

2. How many gallons, other condi- 
tions being the same as in No. 1. 

3. What will be the velocity in 
feet per second, knowing the diame- 
ter and cubic feet per minute? 

4. Same as (3) except that the 
flow is given in gallons per minute. 

5. What diameter of pipe must be 
used to carry a given number of cubic 
feet per minute at a given velocity? 


6. Same as (5) except that quan- 
tity is in gallons per minute. 

For example, how many gallons of 
water per minute will flow from a 
10 inch pipe line if the velocity 
reaches 10 ft. per second? 

The dotted line drawn across the 
chart shows that if the internal 
diameter of the pipe is 10 inches, 
(col. A), and the water is flowing 
at a velocity of 10 ft. per second 
(col. D), the amount of water flow- 
ing is a hair less than 2,500 gal. per 
minute (col. C), which is equivalent 
to about 325 cubic feet per minute 
(col. B). 

Naturally the chart may be used 
to obtain the pipe diameter needed 
to avoid exceeding a given velocity 
at a given rate of flow. It may also 
be used for converting gallons to 
cubic feet and the reverse. 

* Contributed by W. F. Schaphorst, 
M.E., Newark, N. J. 


PIPE FLOW CHART* 
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SOME WATER TREATMENT EXPERIENCES 
AT SANFORD, MAINE* 


With Particular Reference to Iron Removal and Corrosion Control 


HE Sanford Water District 

} supplies water to the Town of 

Sanford, located in southwest- 
*¢rn Maine, about one hundred miles 
north of Boston. Sanford has a 
population of approximately 15,000 
and its principal industries are the 
Goodall Worsted Co., sole manufac- 
turers of “Palm-Beach” cloth; the 
Sanford Mills, manufacturers of 
plush upholstery, and two shoe fac- 
tories. 

The principal problems of the San- 
ford Water District in water treat- 
ment are iron removal and the re- 
tardation of corrosion in the distri- 
bution system. A brief outline of 
the supplies of the District and its 
predecessory companies will give the 
necessary background for a better 
understanding of these problems. 


The Supplies of Sanford 


The Sanford Water District start- 
ed operations in 1931. It was formed 
by purchase and consolidation of the 
Springvale Aqueduct Co. and the 
Sanford Water Co. The Village of 
Springvale, although part of the 
Town of Sanford, has had its own 
separate water supply since 1878, 
when water was taken by gravity 
from Littlefield’s Pond and supplied 
to Springvale through a pipe line 
which consisted of bored logs with 
metal sleeves connecting the sepa- 
rate lengths. The wooden pipe line 
was replaced many years ago, but 
this gravity supply is still in use. It 
is treated by passing it through a 
slow sand filter and is sterilized with 
chlorine and ammonia. An auxiliary 
pumped. supply from Mousam River 
is still available as a standby but 
has not been used since 1931, as any 
deficiency in the Springvale supply 
is now furnished from the Sanford 
supply. 

The earliest supply for Sanford 
consisted of a well and a windmill 
installed near the center of the town 
in 1886. This proved inadequate jn 
a few years. After a search for addi- 
tional supply, the Sanford Water Co., 
for which the writer also worked, 


*This paper, presented by the author be- 
fore the New England Water Works Asso- 
ciation, is here reproduced by permission 
of the Association. 
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erected a pumping station in 1897 
on the Mousam River approximately 
a mile north of the town, toward the 
Village of Springvale. The original 
supply came from four 6-inch wells 
which were housed in the pumping 
station building. In 1911 additional 
water was secured from some wells 
and springs across the river from 
the pumping station. These are lo- 
cated in a collecting gallery and are 
covered by a frame building. These 
two sites furnished sufficient water 
for the needs of the town until 1926, 
when an additional supply was ob- 
tained by driving thirteen 21-inch 
wells in the area adjacent to the 
pumping station. 


The Iron Problem 


These wells gave an abundant sup- 
ply of water, but unfortunately the 
water had such a high iron and car- 
bon dioxide content that serious “red 
water” trouble developed shortly 
after this source was turned into the 
system. Attempts were made to cor- 
rect this situation by installing a 
small tray aerator, which reduced 
the carbon dioxide content slightly, 
and by shutting off those wells which 
showed the highest iron content. The 
swampy soil which covered the area 
in which these wells were driven was 
removed and replaced by gravel. 
These measures, however, proved 
only a partial remedy and unsatis- 
factory for the trouble. 

This was the situation in 1931 
when the District took over the op- 
eration of the two properties. Each 
of the three supplies had some draw- 
backs. (1) The gravity supply from 
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Littlefield’s Pond furnished approxi- 
mately 150,000 gallons per day and 
could not be counted on for more 
than that except for short periods. 
(2) The auxiliary supply from the 
Mousam River required filtration be- 
fore it would have been acceptable 
for permanent use. (3) The well sup- 
ply at Sanford had a capacity of 
1,000 g.p.m., but also had an average 
iron content of 1.0 to 1.5 p.p.m., a 
carbon dioxide content of from 20 
to 30 p.p.m., and a pH of 6.1. 

The District drove quite a few 
test wells in various locations in an 
effort to find a supply which con- 
tained less iron than the present raw 
water. Although some of these wells 
tested better than those in use, the 
formations encountered were practi- 
cally the same and it appeared that 
there would be danger of the amount 
of iron in them increasing after they 
had been pumped for any length of 
time. All of these test wells have 
been driven through gravel and sand 
by the drive and wash method and 
have struck bedrock at a depth of 
only 20 to 30 feet. These wells are 
21% inches in diameter, have an open 
end, and the bottom length of pipe 
is drilled for a distance of 3 feet 
with a series of 44-inch holes. These 
wells have shown a test delivery of 
50 to 100 gallons of water per 
minute. 


More Wells but the Same Iron 


During 1934 five additional 2%- 
inch wells were added in the area 
near the Sanford pumping station, 
which gave temporary relief by re- 
ducing the average iron content of 
the water. The following season was 
comparatively dry and the iron con- 
tent in these new wells increased 
until the average iron content of all 
the wells was about the same as be- 
fore these wells were driven. AS 
there is an abundance of water un- 
der the land near the pumping sta- 
tion, it seemed more practical to 
treat this water rather than search 
for other supplies. 

Many complaints were received 
due to rusty water, particularly on 
streets where there was little or no 
circulation. Pipe which was removed 
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from the ground showed excessive 
tuberculation. The trustees author- 
ized the writer to study different 
methods of iron removal to deter- 
mine which was the best method to 
apply to the Sanford water and also 
the most economical from the stand- 
point of original cost. 


Removal Plant Installed 


After considerable study the in- 
stallation of an iron removal plant 
of the Zeolite type was recommended 
and the District entered into a con- 
tract with the Permutit Co. for three 
Zeolite pressure filters, eight feet in 
diameter by five feet high, together 
with the necessary appurtenances. 
These filters had a bed of 24 inches 
of iron removing Zeolite on top of a 
12-inch layer of gravel and had a 
total capacity of 750 g.p.m. The 
Zeolite removed the iron by base ex- 
change and was regenerated by a 
brine solution made from common 
salt. The filters were back-washed 
at the end of each run and the brine 


injected. After the required contact 
the beds were washed and rinsed un- 
til all traces of salt had been re- 
moved. These filters removed the 
iron from all the water taken from 
the well fields on the easterly side of 
the river. The water from the 
spring house on the westerly side of 
the river is low in iron content and 
is mixed with the water from the 
filters. These Zeolite filters removed 
the iron from the water very satis- 
factorily, but we found difficulty in 
trying to maintain the pH of the raw 
water at a high enough point so that 
the Zeolite would not disintegrate. 
We tried to raise the pH of the ap- 
plied water by first the addition of 
soda ash, then sodium silicate, and 
later with caustic soda. We found 
that these treatments worked fairly 
well for a short period of time and 
then would interfere with the action 
of the Zeolite in removing the iron. 
As soon as the alkaline feed was 
stopped, the Zeolite again removed 
the iron in a satisfactory manner. 























Further experiments were therefore 
undertaken in cooperation with the 
Permutit Co. 


A Change in Process 


Three household size filters were 
set up in the pumping station, one 
containing coarse sand which was 
double the capacity of the other two. 
This was used as a roughing filter. 
Water from this roughing filter was 
then divided between one filter which 
contained manganese Zeolite, which 
was regenerated with potassium per- 
manganate, and another which con- 
tained only fine sand. Air was in- 
jected in the line ahead of the sand 
filter in order to oxidize the iron. 
These two filters were used in series 
with the roughing filter and without 
it, and after a year’s experimenta- 
tion it was found that the fine sand 
filter with the injection of air gave 
equally good results on the Sanford 
water as either the manganese Zeo- 
lite or the sodium Zeolite. It was 
therefore decided to change from the 
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Pumping Station and Iron Removal Plant of Sanford, Me. 
Ingersoll-Rand Cumeron High Service Pump and Two of the Three Permutit Iron Removal Pressure Filters. Note Ground 
Cork Insulation to Prevent Sweating of the Filters. 
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Zeolite method to the sand and air 
injection process, and this change 
was made in June, 1940. 

The filter bed is now made up of 
8 inches of gravel, 10 inches of 
coarse sand and 12 inches of fine 
sand. The change from Zeolite to 
sand necessitated an increased vol- 
ume of wash water and the brine dis- 
tribution heads were converted into 
a surface wash scheme. This system 
has now been in operation for over 
a year and has been giving satisfac- 
tory results. A recent examination 
of the sand in the filters shows it to 
be quite heavily coated with iron but 
not to the point where it is neces- 
sary to discard it. The water leaves 
these filters with practically zero 
iron content. 

At the present time we are in- 
creasing the Sanford supply by driv- 
ing thirty additional 2%-inch wells 
in an area about one-quarter of a 
mile from the pumping station. We 
have had three test wells in this area 
for several years and they have 
shown a low iron content and a high 
yield. Water in this area has been 
near the surface of the ground all 
summer in spite of the unusually 
severe drought and the test wells 
were not affected by the daily pump- 
age of the existing system. 

Before the installation of the iron 
removal plant, it deemed inadvisable 
to treat the supply for corrosion con- 
trol as undoubtedly the addition of 
chemicals would have precipitated 
the iron in the mains and led to more 
trouble. Hydrants and_ blow-offs 
were flushed monthly during the 
warm weather and as often as pos- 
sible in the winter. 


Corrosion Supression Introduced 


A decided improvement in the qual- 
ity of the water was evident imme- 
diately after the iron removal plant 
was put in operation. The water 
lost its yellow tinge due to a content 
of 1.0 to 1.5 p.p.m. of iron and came 
out blue and sparkling. The prob- 
lem then was to deliver the water to 
the customers in this same condition 
and to prevent it from picking up too 
much iron from old mains which 
were badly tuberculated and en- 
crusted with iron depositions. 


Tests showed that a pH of 9.75 
was required to give theoretical pro- 
tection by lime treatment. As the 
analysis of the raw water showed a 
pH of 6.1 and a carbon dioxide con- 
tent of 20, it was apparent that the 
amount of lime required would in- 
crease the hardness from the 16 
p.p.m. natural content to an unde- 
sirable amount. The District there- 
fore experimented with sodium sili- 
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Battery of Three Experimental Filters. 


Used in a Study of the Most Effective and Economical Method for Removing 
Iron—See Text. 


cate, soda ash and caustic soda in 
various dosages. Caustic soda gave 
good results in the reduction of the 
carbon dioxide, but gave rise to an 
undesirable taste. Neither sodium 
silicate nor soda ash gave as good 
results alone as when used in com- 
bination. The District has now set- 
tled on a dosage of equal parts of 
soda ash and sodium silicate in an 
amount which raises the pH of the 
effluent to at least 7.5. During the 
past year samples have been taken 
weekly at seven sampling points, 
four of which are on dead ends farth- 
est away from the pumping station. 
These have, with one exception con- 
sistently shown an iron content of 
not more than .2 p.p.m. for the past 
four months. 


On the basis of these tests, the 
small amount of flushing required 
and the small number of complaints, 
the District feels that it is delivering 
a satisfactory soft water to the con- 
sumers, Further study may lead to 
some changes, but corrosion is at 
least retarded and rusty water is a 
thing of the past. 


A paper in the July, 1941, issue of 
Water Works and Sewerage by 
Thomas M. Riddick on “The Mech- 
anism of Corrosion in Water Pipes” 
has interested the writer greatly. He 
states that “To judge the corrosive 
qualities of a water . . . the follow- 
ing tell most of the story, carbon 
dioxide, alkalinity, hardness,, silica, 
dissolved oxygen, chlorides and 
nitrates,” and has evolved three em- 
pirical formulae to numerically ex- 
press the corrosive tendencies of 
water based upon these qualities. 
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Trying one of his formulae on the 
raw and the treated water at San- 
ford shows that the present treat- 
ment has changed a very corrosive 
to a non-corrosive water. 





GARY’S SEWAGE TREAT- 
MENT PLANT; PRESENTED 
IN A HANDSOME WAY 


What is thought to be the country’s 
handsomest brochure describing a 
sewage treatment plant is that which 
presents the plant of Gary, Indiana 
and published by the local Board of 
Sanitary Commissioners. In addition 
to featuring the new treatment 
plant which incidentally, has an en- 
viable operating record, this hand- 
somely done 32 page booklet is a 
splendid publicity piece for the City 
of Gary. In glancing it through it is 
apparent that the job was done by 
expert publicity men at a cost that 
makes one marvel. Many pages are 
devoted to costly isometric cut-away 
drawings of various units in the 
plant, with multi-color flow diagrams 
to picture the functions of the plant. 
It contains an introduction by the 
mayor and descriptions and com- 
ments by B. A. Poole, state sanitary 
engineer, and Louis R. Howson, as 
designing engineer, in whose office 
we picked up the copy at hand. It’s 
worth looking over and keeping as 
an example of what can be done in 
selling the local treatment plant to 
the public. Possibly copies are avail- 
able, and if so may be had by writing 
W. P. Cottingham, Chairman, Board 
of Sanitary Commissioners, Gary, 
Ind. 
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THE 1941 N. E. W. W. A. CONVENTION 


(The Second and Concluding Installment.) 


report the 1941 New England 

Water Works Association held 
in Boston September 23-26, with a 
registration of 720 was of record 
size for any Boston meeting of this 
60 year old Association. 

Taking up where we left off in 
our October issue the remaining pa- 
pers and discussions follow: 

“The Laying of a Submarine Pipe 
Line in Portland Harbor in Winter” 
—by Harry U. Fuller, Chief Engi- 
neer, Portland (Me.) Water Dis- 
trict. 


| S RECORDED in Part I of this 











J. E. (‘Spec’) Hale 
Sanitary Eng’r 
State Dept. Health 
Augusta, Me. 
Chem- 

ists Sessions.) 


Owen Rice 
Research Engr. 
Hall Laboratories 
Pittsburgh, Pa. 
(Threshold Treat- 
ment for Corrosion.) 


(Chairman 


Mr. Fuller’s paper, presented in an 
interesting matter of fact manner, 
told of the methods of submarine 
pipe laying during the vicissitudes 
of a Maine winter where storms 
blew in frequently to part 3 inch 
ropes holding the barges at times. 
Requested by the U. S. Army to lay 
an 8 inch line from the mainland to 
Peaks and Cushings Islands across 
3,000 feet of water 40 feet deep at 
the channel, the only contract made 
was a telegram from Washington, 
which said “You build the line and 
the U. S. will pay for it”’—and they 
did, even in the hazardous winter 
weather in sight. With interesting 
lantern slides, Mr. Fuller proceeded 
to tell the story. 

The line consisted of 40 foot 
lengths of 8 inch steel pipe coated 
and lined with bituminous enamel 
aud wrapped. Piles were driven and 
a bucket made 5 foot trench was 
smoothed and leveled by dragging a 
1 ton mushroom ship’s anchor 
through. He described the jointing 
made with Dresser Couplings, and 
harness couplings to preclude the 
possibility of line parting. Each 
joint was supported by floats made 
from 3 oil drums. At 500 feet spac- 


ing the Moran Flexible Joint (20° 
deflection permitted) was used. 
Each joint was supported by a 
wooden beam strong-back, limiting 
Dresser Joint deflections to 4 de- 
grees during line lowering which 
was accomplished by pumping in 
water in a manner to preclude air 
trapping. But for storms 20 per 
cent of the time, everything went 
through without a hitch, to complete 
the job ahead of schedule. However, 
Mr. Fuller remarked that they had 
learned to figure the size dredge 
needed for submarine laying and 
then get hold of one just twice as 
big. The pipe trench was drag-line 
backfilled after the line tested prac- 
tically bottle tight. In reply to a 
question he described the very flex- 
ible Moran Joint as a type of bell 
and spigot joint of cast iron at- 
tached to the pipe ends with a 
screwed on C.I. flange to make a 
bottle type joint at deflections up 
to 20 degrees. 

“Flow Tests in a 30 Inch Steel 
Pipe Line, Lined 9 Years Ago With 
Bitumastic Enamel’’—by J. D. Car- 
penter, Gannett, Eastman & Flem- 
ing, Engrs., Harrisburg, Pa. 

Mr. Carpenter’s paper, supported 
by voluminous tabulations of test 
data, related the results of tests 
made for the friction coefficient “C” 
on a 10-mile long 30 inch steel cen- 
ter main through mountainous coun- 
try in Pennsylvania (18 bends to 
the mile) laid in 1932. The pipe was 
spun lined with “Bitumastic” En- 
amel, Dresser coupled and hand 
coated at the joints inside and out. 
After 9 years of service transport- 
ing the corrosive mountain water, 
the inspection revealed the 1% inch 
lining to be in perfect condition, the 
only coating being at some pipe 
ends within the coupiings, where 
hand bushing of enaniel was em- 
ployed. The rubber gaskets were 
found to be live beneath the hard- 
ened skin. With Venturi tubes at 
each end of the 10 mile main, flow 
tests of 2 to 12 mgd. revealed the 
coefficient, even with 18 bends to 
the mile, to be “C”’—144 whereas 
the line now had a value of 145 in 
1932. 

“Determination of the Average 
Service Life of 6-Inch Cast Iron 
Mains in Brooklyn, N. Y.”—by Ar- 
thur V. Ruggles, Hydraulic Engi- 
neer and C. B. Benson, Engineering 
Statistician, N. Y. Public Service 
Commission. 


With 33 years of dependable rec- 
ords extending to 6 inch pipes of 
70.5 years of actual age in service, 
through the application of intricate 
formulae and curves of the 2nd 
degree binominal pattern 87 years 
of useful average service life ap- 
peared to be the best figure, al- 
though except for retirement the 
Life Table could be extended to 
236 years had the pipes in question 
remained in their original position. 
Mr. Benson in completing the analy- 
sis concluded that actual retirement 
was rightfully a function of true 
age rather than that of chance re- 
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placements as was the case with 
much of the Brooklyn pipes. 

W. W. Brush, Editor of “Water 
Works Engineering,” as former 
Chief Engr. of the N. Y. Dept. of 
Water Supply, explained that Brook- 
lyn retirement of 6 inch pipes, sold 
as scrap iron, was due to a lack of 
any method at the time of cleaning 
and lining these mains in place. 
Because of tuberculation fire under- 
writers were calling for 8 inch 
mains as a minimum and Mr. Brush 
pointed out a probability which has 
always seemed as it would have 
been. New 6 inch pipes were all 
that fire service required; had there 
been protectively lined pipes avail- 
able at the time of laying of 6 inch 
pipes there would have been no ne- 
cessity of replacing them, then or 
now. Further, there would have 
been no need for the 8 inch size 
stipulated as minimum by the un- 
derwriters. 

Percy Saunders, Supt., Concord, 
N. H., figuring that old 6 inch pipes 
were worth cleaning, lining and re- 
laying and this was saving a lot of 
new 8 inch pipe in Concord. 

“Relining a Concrete Reservoir” 
—by Horace J. Cook, Sup’t., Au- 
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burn (Me.) Water and Sewer Dis- 
trict. 

Mr. Cook, with a 6 sided cement 
reservoir 18 feet deep and 6.25 m.g. 
capacity, told of baffling leakage of 
150,000 g.p.d. later shown respon- 
sible for a sizeable spring and creek 
that dried up when major repairs 
were made. These repairs consist- 
ed of complete lining with 2 inches 
of Gunnite (3 sand, 1 cement) ap- 
plied over 1 inch mesh reinforcing 
wire and double reinforcing over 
all cracks. On the outside the 
Gunnite jacket was carried down 5 
feet below surface in order to get 
beneath the frost line. At 63%c 
per sq. ft. inside and 34c outside, 
leakage reduced to 12,000 g.p.d. im- 
mediately and to zero in time. Cost 
of the complete job was $14,000, 
resulting in an annual saving of 
$625 in power. 

Mr. Cook also described an effec- 
tive protective ice boom kept float- 
ing in the reservoir. This boom con- 
sists of a string of large pine logs 
moored out 3 feet from the side 
walls all around. These logs absorb 
the ice sheet squeeze. Interestingly, 
the ice sheet thins out noticeably at 
the logs. 


Chemists’ Session 
(Reported by J. Elliott Hale, 
Chairman.) 

While the Superintendent’s Ses- 
sion was underway (reported in 
Part I) the Chemists’ Session was 
being held in an adjoining room un- 
der leadership of J. Elliott Hale, 
Sanitary Engineer, Maine Dept. of 
Health, to whom we are indebted 
for reporting this session. 

The first paper “Recent Develop- 
ments in the Use of Hexametaphos- 
phate in Water Treatment” was pre- 


sented by Owen Rice, Research 
Engr., Hall Laboratories, Pitts- 
burgh, Pa., to approximately 45 


keenly interested chemists and oth- 
ers. Fully 2%4 hours were devoted 
to this subject and discussion, in- 
dicating its importance. Mr. Rice 
briefly discussed .the experimental 
work in suppressing corrosion 
which was carried out in the lab- 
oratory on steel wool, this method 


apparently being accepted as satis- 
factory to indicate the protection 
necessary to inhibit corrosion of 
pipes. 

From this experimental work it 
was found that the pipe surface 
was being supplied with a protec- 
tive phosphate film. The rate and 
amount of deposit of this film was 
dependent upon several factors. 

1. Rate of flow of the water be- 

ing treated. 

2. pH of the water. 

3. Time or contact. 

Various curves were shown to il- 
lustrate these factors. 

A definite relationship between 
the dissolved oxygen and the iron 
content of the water was also found 
to exist. If the time element was 
varied the relationship between 
these two factors varied to a con- 
siderable degree. If the rate of 
flow is low a large amount of oxy- 
gen is consumed and the reverse 
holds true when conditions are re- 
versed; that is, a high rate of flow 
means a smaller oxygen consump- 
tion which in turn means larger 
doses of the hexametaphosphate to 
get a desired result. 

The minimum amount of the chem- 
ical to feed to give and maintain a 
protective film is not the same for 
each water, nor will it be the same 
for any given water when the time 
element is varied. The change in 
pH seems to have an appreciable ef- 
fect on: the rate of change in the pre- 
cipitation of iron but it does not 
affect the water. 

So far the experimental work has 
been done on red water from the 
customer angle. On the economic 
side the question of tuberculation of 
mains was raised. A similar experi- 
mental unit was set up to determine 
the effect of ‘Calgon’ concentra- 
tion. It was found necessary to use 
a low pH to keep the resulting iron 
in solution and again the time ele- 
ment was an important factor. 

The operation of several known in- 
stallations were discussed by Mr. 
Rice; these included Fair Haven, 
Mass., and others. These units seem 
to work out successfully. The data 
obtained on the work has shown that 
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a film is formed on the surface of the 
pipes to reduce the rate of corrosion 
and to use up the carbon dioxide. 


The discussion of the paper was 
lead by Prof. Edward Moore of Har- 
vard University Graduate School of 
Engineering. Others joining in were 
Leslie Sherman, George B. Bogren, 
Mr. Chandler, Mr. Stuart Coburn, 
and Mr. H. D. Gidley of Fair Haven, 
Mass. 

The second paper “Relative Ef- 
fectiveness of Aeration and Acti- 
vated Carbon in the Control of 
Tastes and Odors,” was presented 
by George G. Bogren, Sanitary Engi- 
neer, Weston and Sampson, Boston, 
Mass. Mr. Bogren briefly discussed 
the causes of tastes and odors and 
what effect aeration or activated car- 
bon had on each. It was indicated 
that aeration was a physical process 
and as such its use was limited in 
odor removal and taste control, 
whereas the use of activated carbon 
involves adsorption which gave much 
better results. 

It was also pointed out that the 
degree to which odors may be re- 
moved by aeration was not capable 
of being measured, while in the case 
of activiated carbon a finer degree 
of control may be exercised. 


If either method is effective enough 
then the choice of the method to use 
is governed by the cost of operation. 
There are some cases where activated 
carbon cannot be used successfully. 
Each problem must be studied to de- 
termine the method to use. 

This paper was discussed by Mr. 
Stuart Coburn, Mr. Chandler, Mr. 
Sigworth, Mr. Helbig and Mr. Smith. 


“Experiences in Water Treatment 
at Sanford, Me.’—by Horace L. 
Clark, Manager, Sanford (Me.) 
Water District. 


Mr. Clark’s paper, which was de- 
voted to experiences in iron removal 
at Sanford; the failure of zeolite 
beds to do the job effectively and the 
substitution of air injection and 
sand filtration immediately there- 
after. Since Mr. Clark’s paper is 
to be found elsewhere in this issue, 
the reader is referred to the full 
account. 














THE 


“Investigations in the Treatment 
of Water for Fort Dix, N. J.”—by 
Robert D. Mitchell, with Malcolm 
Pirnie, Consulting Engineer, New 
York. 

Mr. Mitchell’s paper reported on 
the results of coagulation and color 
removal from a surface water of high 
color. In the study of coagulation 
with alum and lime it was found that 
1 grain of alum was the minimum 
and the pH range very limited for 
complete alumina removal and some- 
thing different for good color re- 
moval. For the first a limit of lime 
to alum in the ratio of between 0.3 
and 0.4 lime (hydrated) to 1 alum 
was observed; for color removal the 
ratio was between 0.2 and 0.43. Sub- 
stituting pulverized limestone or pre- 
cipitated chalk the ratio widened 
perceptably—namely 0.45 to 1.1. 
With these a 0.75 grain alum dosage 
was the equal of 1 grain in the lime- 
alum combinations. With the chalk 
the residual alumina was less. 

Tests with ferric sulphate (‘‘Fer- 
risul”) and chalk proved the iron 
salt more effective and less delicate 
to control—especially with pre-chlor- 
ination to oxidize the 0.7 ppm. iron 
naturally present. 

In evaluating costs, alum with lime 
or limestone was about half that of 
ferric sulphate and lime or limestone. 
The advantages of the iron-carbon- 
ate combination, however, made it 
the more practical choice. 

In discussion Malcolm  Pirnie 
stressed the fact that what is 
learned concerning our water in 
choosing the treatment can not be 
translated to another and actual 
tests are the only answer. In speak- 
ing of iron in coagulation Mr. Pirnie 
said that the indications were that 
iron salts would become more gen- 
erally used for the reason that alum 
might become harder to get in this 
emergency and iron salts crystal- 
lized out rather than being wasted 
to streams by the steel mills of the 
country. 

Warren J. Scott, Chief Engr., 
Conn. Dept. of Health, thought that 
all plants should undertake studies 
with iron salts to determine what can 
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be done should necessity or econo- 
mies dictate. 


Water Purification Movie 


In a previous session the Industrial 
Chemical Sales color film, “Behind 
the Water Tap,” was shown by E. 
A. Sigworth, who explained that sev- 
eral copies of this interesting film 
were available for loan to operators 
wishing to show the public what 
goes on in modern purification plants 
in order that safe and palatable 
water might be supplied. (The avail- 
ability of these worthy films was an- 
nounced sometime ago in this mag- 
azine and this becomes an opportun- 
ity to re-emphasize the fact and 
urge operators to take advantage of 
the offer made.—Ed.) 


“The Edisto-Goose Creek Tunnel 
of Charleston, S. C.”—by Jas. E. 
Gibson, Engineer-Manager, Charles- 
ton, S. C., Water Department. 

Mr. Gibson described the unique 
water supply tunnel which brings 
water 23 miles into Charleston by 
gravity. This tunnel of 7 ft. diam- 
eter was cut through a soft limestone 
locally termed marl and not lined 
at any point. The so-called marl 
when in place and saturated is ¢as- 
ily cut with a pocket knife. When 
exposed and dried out it becomes 
very hard and uncuttable. 


The cost of the project $970,000, 
was made possible through very long 
term contract in which the City sup- 
plies a large industrial plant 25 
m.g.d. of the 55 m.g.d. tunnel capac- 
ity under gravity operation or 80 
m.g.d. if lift pumps are operated at 





the City end of the tunnel. Mr. 
Gibson has just right to beam over 
this project which he put through 
within $30,000 of the estimated $1,- 
000,000 cost and making it self-sup- 
porting through a 50-year contract 
to supply industrial water at a price 
to pay all freight on the tunnel 
which permits its “free” use by the 
City. Mr. Whaley, Chief Engr., W. 
Va. Pulp and Paper Co., commented 
that he never saw a project operated 
more successfully, with fewer acci- 
dents and on exact schedule. 


“The Effects of Earthquakes on 
Water Distribution Systems”—by 
Prof. Chas. Gilman Hyde, Univer- 
sity of California, Berkeley. 


In Professor Hyde’s absence his 
usually well. prepared paper was 
read by Editor Fair. It reviewed the 
occurrence of only four quakes which 
had caused serious damages to dis- 
tribution systems. The famous San 
Francisco calamity was first and the 
most destructive of all; then Santa 
Barbara in 1925 and Long Beach in 
1933. Damage _ resulted in the 
Charleston, S. C., quake but the rec- 
ords were indistinct. (Mr. Gibson 
of Charleston was present at the 
reading. Since he added nothing, it 
must be assumed that the water sys- 
tem was not hurt to any extent of 
magnitude.—Ed. ) 


As to types of damage and causes, 
Prof. Hyde said that the shearing 
action created breaks, loosened joints. 
The vulnerable points were at spots 
where pipe ran from firm ground 
into soft areas; also falling walls 
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and shearing foundations doing 
widespread damage to service lines 
and shallow mains. Leaded joints 
suffered least of the bell and spigot 
joints. Precaulked lead joints suf- 
fered most, however. Elevated tanks 
had to take a lot of punishment, re- 
sulting in stretching and loosening 
of diagonal tie rods if nothing worse. 
Interesting was the fact that deep 
wells and pumping equipment had 
suffered no damage, possibly because 
the quake movement is largely ver- 
tical. 


Amongst provisions to be taken in 
earthquake areas is care not to lo- 
cate dams, main lines, pumping sta- 
tions, tanks or reservoirs on fault 
lines; use of flexible pipe joints 
where passing into unstable ground 
from stable; C. I. pipes jointed with 
poured lead or good cement joints; 
use of flexible service line connec- 
tions at the main and extra heavy 
corporation cocks; well rodded ele- 
vated tanks. One of the most im- 
portant precautions is that of per- 
sonnel training and assignment of 
specific duties for prompt action if 
disaster strikes, this, however, ap- 
plying to any form of disaster and 
not merely for earthquakes. Also 
amongst top consideration was that 
of providing liberal valve control 
facilities. 

“Water Charges by the Boston 
Metropolitan District to Municipali- 
ties Participating”’—-by Karl R. 
Kennison, Chief Engr., Metropoli- 
tan District Water Supply Commis- 
sion, Boston. 


In this digest no attempt will be 
made to adequately report Mr. Ken- 
nison’s analytical paper, which pro- 
poses some scaling down of the rate 
bases on which 20 participating mu- 
nicipalities in the legal supply area 
of the Metropolitan District (10 mile 
radius of the State House in Bos- 
ton) are charged for service of the 
system plus a charge for metered 
water taken. 


The Metropolitan Water Supply 
District Commission established by 
State law in 1895, as above stated, 
is already serving 20 municipalities 
139 m.g.d. as the daily average to 
100 per cent metered systems. The 
average use per capita is 99 gallons 
to the 1,509,000 people. In the face 
of the pronounced loss of storage 
over a 15 month period (1940-1941), 
Mr. Kennison remarked on the good 
fortune that the recently completed 
Quobbin Reservoir and the Swift 
and Ware water was available. The 


safe yield from this project is 210 | 


m.g.d., providing ample water for 
any or all of the 15 municipalities 
in the Metropolitan District and 








Jos. 8S. Goff, Supt. Water and Sewerage 
Camp Edwards, Mass. 
(Formerly Supt. at Hyannis, Mass.) 


Karlow W. Nasi, Director of Engineering 
Territorial Dept. of Health 
Juneau, Alaska 
(Came far to do graduate work at Harvard) 


Edw. C. Moore, Asst. Professor San. Eng. 
Harvard University, Cambridge 
Fair & Moore) 


(Chemist member of “firm” 
which have not yet applied for a con- 
nection but do enjoy the value of a 
ready to tap supply main at their 
first need. In this connection Mr. 
Kennison explained the entrance fee 
charge as an assessment made up as 
stipulated in the original law, this 
calling for one-third back on the 
total valuation of the supply works 
and trunk mains, and two-thirds 
based on the quantity of water to be 
taken daily. He then exhibited 
graphs to show the trend in entrance 
for costs during the history of the 
supply, the impressive thing being 
the rapid rate of increase with which 
the non-participating municipalities 
are faced if entrance is delayed fur- 
ther. This, he explained, was caused 
by the rate of retirement of the 30- 
year bonds as required by law, i.e., 
every new part of the system has to 
be completely paid for in 30 years. 
He also showed that a benefit to the 
20 already participating municipali- 
ties, amounting to 20 per cent reduc- 
tion in charges, would result if all 
15 of the potential takers were to 
connect to the system. 


Charles Sherman, of Metcalf and 
Eddy, Engineers, as a programmed 
discussor considered the financing 
scheme all wrong. Municipalities 
were paying on the basis of part 
ownership, whereas they had no 
equity in the supply system what- 
ever. The only sound and equitable 
method is to do all financing from 
income devised from sale of water 
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with a minimum charge made. He 
questioned further the policy of hay- 
ing the Commission act solely as 
wholesaler, rather than making di- 
rect sales and collections from cus- 
tomers. 


Daniel M. Sullivan, Deputy Com- 
missioner, Department of Public 
Works, Boston, said that Boston pays 
roughly $3,000,000 per year as its 
share in the metropolitan, equal to 
68 per cent of the total costs, where- 
as only 63 per cent of the total 
water sold. In his opinion, there 
should be charged a standby fee io 
those who enjoy the security of the 
supply and ability to connect at any 
time without sharing any costs of 
such a favorable situation. However, 
assessments becoming stiffer all the 
time might be moderated to encour- 
age more new participants. 

H. F. Beal, City Engineer and Di- 
rector of Works, Waltham, Mass., 
revealed that Waltham, because of 
pump failures had just recently been 
one municipality to knock at the 
Metropolitan’s door for water. 

Howard Turner, Consulting Engi- 
neer, Boston, commented that the 
entrance fee rate of increase in the 
future sounded like high pressure 
sales argument to join now. A new 
basis of entrance fee charges might 
prove profitable to all concerned be- 
cause even at present it would cost 
Cambridge $90,000 yearly, plus 
whatever the water sales bill would 
be. The cost is 20 per cent above 
Cambridge’s present costs for its 
own filtered supply. 

L. H. Enslow wondered why so 
permanent a supply works and a 
system, without pumping, should be 
financed on so short a term as 30 
years. It didn’t sound reasonable 
and the effects were now being felt, 
when joining the system by the 15 
municipalities would soon be pro- 
hibitive, and already difficult to 
justify on the basis of comparative 
costs of the local vs. Metropolitan 
supply. Interesting was the fact 
that if a municipality ever wished 
to withdraw from the district, it ap- 
parently could not do so, and neither 
had it anything to show for the one- 
third of its fees “invested” in the 
system. Apparently that money 
($90,000 yearly for Cambridge) was 
just “rent money” for use of the sup- 
ply works and mains. 
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A PIPE CUTTING MACHINE 


THAT IS 


Our Path Led Us to Shamokin, Pa., Where We Found 
the Best “Mouse Trap” Amongst Pipe Cutters 


IPE cutting expense represents 
P: fair percentage of our costs 

when cleaning and cement lin- 
ing mains and pipe lines in place by 
the Tate Pipe Lining Process. The 
process has been described in earlier 
issues of WATER WORKS AND SEW- 
ERAGE—see Gibson pages 223-230 of 
the May, 1940, issue, “Lining Water 
Mains in Place With Cement Mor- 
tar.” It has, therefore, always been 
our endeavor to try every known 
type of pipe cutting machine on the 
market and every cutting method ad- 
vocated by experienced water works 
men. 


The Rigney Pipe Cutter 


The writer has had considerable 
experience in different parts of the 
world regarding pipe cleaning and 
lining, and of course has seen just 
about all the different types of pipe 
cutting machines and tools that there 
are. Recently our company bought 
a very well-known lathe type cutting 
machine, and whilst this makes a 
very fine job, I have yet to see any- 
thing to equal a machine which we 
used in Shamokin, Pa., on our last 
job there. 

This machine was originally de- 
veloped by a Mr. Rigney, an engineer 
for the Roaring Creek Water Co., at 
Shamokin, Pa., and only sufficient 
for their needs were built. The three 
sizes range from 6 inches to 10 
inches, inclusive, 12 inches to 16 
inches inclusive, and 18 inches to 24 
inches inclusive. 

The most interesting and valuable 
features of this machine are its sim- 
plicity of operation, lightness in 
weight and ease of handling and cen- 
tering on the pipe for making a true 
cut. The latter is true regardless of 
the condition of the pipe, and also 
the fact that it may be an old pit- 
cast pipe and not perfectly round. 

One man can quite easily handle 
the machine in cutting a 10 inch or 
12 inch pipe—and he does not have 
to have pipe cutting experience to do 
so. He can set up the machine on 
the main and have it in operation 
within 3 to 5 minutes, as against no 
less than 20 minutes required for the 
Setting up of the new and much 
tooted type of cutter which we re- 
cently purchased. 
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The Author 


The peripheral speed of the Rigney 
machine with 2 operatives is approxi- 
mately 50 r.p.m., taking about 35 
minutes to cut a 10 inch pipe. This 
speed can be increased to 250 to 300 
r.p.m. by means of an electric or 
gasoline motor, cutting the pipe in 
from 15 to 20 minutes, and this im- 
provement is being made. The Rig- 
ney cutter is something like the A. P. 
Smith cutter, but is only about one- 
half the weight of the usual run of 
pipe cutting machines. 

The great difficulty with the cut- 
ting machines on the market that the 
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Pete and Helper Operating Rigney 
Cutter 


writer has seen is that of setting 
them up on the pipe, but in the case 
of the Rigney machine it is absolute- 
ly self-centering and a man with no 
pipe experience whatsoever has had 
no difficulty in handling it. We have 
used it on some 78 cuts up to the 
time of this writing. The machine 
is self-centering and the operator 
does not have to worry at all about 
screwing up centering bolts. The 
Rigney cutter has two sets of jaws 
which center automatically, as the 
machine is bolted on the pipe with 
only the single bolt seen at the top 
center of the machine here pictured. 


Cutting Records on Tough Pipe 


On our 10 inch work the cutting 
time was taken several times, and 
when using 2 men on the double 


handles, cutting class “‘D” pipe, the 


time was between 30 and 35 minutes. 
As previously stated the manpower 
revolutions of the handles is only 50 
per minute, whereas we are mount- 
ing a small gasoline motor on top of 
the machine to speed the revolution 
up to 250 per minute and expect to 
reduce the cutting time to one-half. 


To Manufacture a Few Machines 


Possibly some readers of this 
article may wish to posess a Rigney 
Pipe Cutter. If so, it will be possible 
for us to supply these at the time 
when we are having manufactured 
our own requirements. It is by no 
means our intent to go into the 
manufacture or sale ot the Rigney 
machines, but knowing how much 
of a job and how expensive pipe 
cutting can be we are making the 
present offer purely as a service to 
the water supply field. If any reader 
who may be interested will write us 
for further details we shall be glad 
to advise the approximate costs of 
producing the machines when the 
total number required is known. 
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NEW JERSEY SECTION A.W.W.A. HOLDS 
JOINT MEETING WITH A.P.H.A. 


T the fall meeting of 
A A.W.W.A.’s New Jersey Sec- 
tion, members were offered an 
exceptional opportunity to attend ses- 
sions of the Engineering Section of 
the A.P.H.A. and to inspect the ex- 
tensive exhibit of public health equip- 
ment. Hotel Madison in Atlantic City, 
where the New Jersey Section met on 
October 16th to 18th, is conveniently 
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located and the combined sessions 
were so arranged that members of 
both Associations could hear all the 
technical papers presented. 

Under C. H. Capen, Jr., as chair- 
man and with P. S. Wilson heading 
the program committee, a number of 
outstanding technical papers were 
presented. Professor H. N. Lendail, 
Rutgers University, gave the fourth 
discussion in his series of talks on 
elementary hydraulics; this one be- 
ing devoted to improvements in de- 
sign of hydrants. Feature of the 
last session was an informal Round 
Table and Question Box. Inspection 
trips during the meeting were ar- 
ranged for those wishing to see the 
new Atlantic City filtration plant, 
now under construction. 


* ht 


a 


A. F. Eschenfelder, 
Borough Engineer, 


Glen Ridge, N. Jd. Lodi, N. 
and and 
Prof. H. N. Lendall, J. Branca, 


Supt. 


Rutgers Univ. 
Lodi, N. 


New Brunswick, N. J. 


J. De Boise, 
Asst. Supt., 


of Water, 


By HARRY A. FABER* 


Associate Editor 


In addition to the Annual Dinner 
of the Engineering Section of the 
A.P.H.A., open to the New Jersey 
Section, their own banquet provided 
for the social side of the meeting. 
The local entertainment committee, 
of which M. Grossman was chairman, 
added an evening of fun. This in- 
cluded a show in which “U. S. Piper” 
H. Lloyd Nelson puzzled the audience 
with a new set of magic tricks, the 
“B. coli Four” entertained as a bar- 
ber shop quartette, and specialty acts 
from Atlantic City night clubs were 
offered. Then the evening was 
turned into a “Monte Cario Night” 
—members using real onfiscated 
gambling equipment but only make- 
believe money—and prizes were 
awarded to the winners. One after- 
noon was devoted to a Ladies Get- 
Together at which everyone bécame2 
acquainted over tea or cocktails. 


New Officers 


The following serve as officers of 
the Section during the ensuing year. 





Chairman 
Wm. F. Ayars, Supt., Water Dept. 
of Salem, N. J. 
Vice-Chairman 
Wm. G. Banks, Division Engr., Di- 
vision of Water, Newark, N. J. 
Secy.-Treas. 
C. B. Tygert, Dist. Manager, Wal- 
lace & Tiernan Co., Newark, N. J. 


Trustees 

F. C. Brush, Manager, 
Brook. (N. J.) Water Co. 

A.~+ F.  Eschenfelder, 
Engr., Glen Ridge, N. J. 

A.W.W.A. Director serving the 
Section is Prof. Harry N. Lendail, 
of Rutgers University. 


Bound 


Borough 


Technical Papers 


(NoTE: The following eight 
papers are all those presented at the 
Engineering Section, A.P.H.A. Pre- 
siding at the sessions was Harry B. 
Hommon, Senior Sanitary Engineer, 
U. S. Public Health Service, San 
Francisco, California.) 


“Water Demands and Sewage 





Leaders 
Harding, Cons. Engineer, 
Mt. Kiece, N. Y. 
(Directed Deep Well Symposium) 


Jas. C. 


Edw. P. Hyland, Supt. Water and Sewerage, 
Moorestown, N. J. 
(Round Table Leader) 


BE. Vernon Scnith, Supt. of Public Works, 
Park Ridge, N. J. 
(Round Table Leader) 


Production in Military Cantone- 
ments” — by S. M. Ellsworth, Con- 
sulting Engineer, Boston, Mass. 
While engineering problems in the 
design of water and sewerage works 
for military camps are similar to 
those for municipal works, they dif- 
fer in the emphasis and relative im- 
portance placed upon various design 
features. Thus, permanence is of 
secondary importance and economy 
in construction is to be preferred 
over economy in operation. Mr. Ells- 
worth described the design of such 
facilities at Camp Edwards, Mass., 
together with records of operation 
during the past eight months. 
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The per capita water allowance 
used in design of many camps in 1917 
was 55 gallons; at present a con- 
sumption of 100 gal. capita day is 
provided for, with a maximum rate 
of at least 2 times the average. De- 
spite replacement of horses and 
mules by mechanical equipment, this 
increase has proven warranted be- 
cause of frequent increases in camp 
population over design figures and 
because of the fact that more mod- 
ern plumbing facilities are now pro- 
vided. 

Four new gravel wall wells, ninety 
feet deep, deliver the water supply 
and 35 small driven wells are held 
in reserve. Rated capacity of pumps 
is 4.9 m.g.d., while four elevated steel 
tanks of 1.2 m.g. total storage ca- 
pacity supply the system. There are 
32 miles of cast iron mains from 4 
to 14 inches in diameter, with 15 
miles of service connections from 1.5 
to 2.5 inches in size, comprising the 
distribution system for this camp 
to house 30,000 troops. Wells are 
equipped with orifice meters and in- 
tegrating flow recorders. 

Almost all the sewer system is con- 
structed of vitrified tile, flow being 
by gravity except for one district re- 
quiring pumping. The treatment 
plant includes a comminutor, grease 
skimming flocculation tank, Imhoff 
tanks, high rate biofilters and final 
settling tanks. Disposal of final ef- 
fluent is by percolation into natural 
deposits of sand and gravel through 
12 acres of intermittent sand filters 
—the only method feasible for this 
locality. The paper concluded with 
a discussion of water consumption 
and sewage flow records. 


“Sewage Disposal Problems at 
Army Camps”’—by Paul Hansen, 
Greeley and Hansen, Engineers, Chi- 
cago, Ill. 

Publication of Mr. Hansen’s paper 
will make available a large amount 
of useful data for those designing 
and operating plants of this nature. 
Important characteristics to be kept 
in mind are: Army camp sewage is 
domestic in composition, unaffected 
by industrial wastes, relatively 
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(Program Chair- foanoke, Va. 


man) (Soliloquist) 
strong, high in grease, and lower in 
flow per capita than municipal sew- 
age. Most plants are designed for 
temporary use (predicated on about 
5 years of life), which implies simple 
and temporary construction to the 
extent that such is possible. Speed 
of construction is essential. 

The firms of Metcalf and Eddy and 
of Greeley and Hansen have provided 
a comprehensive engineering report 
in order to harmonize the divergent 
ideas of engineers, architects, and 
various State Health Departments. 
This report reviews special problems, 
gives estimates of sewage flows and 
characteristics, as well as recom- 
mended loadings of treatment units 
likely to be used. Camps vary in size 
from 1,500 to 60,000 men capacity, 
the majority being from 12,000 to 
36,000. 

Design factors considered are for: 
(1) Protection of public water sup- 
plies, effluent chlorination being re- 
quired in all cases. (2) Protection of 
bathing beaches and shellfish areas. 
(3) Protection of men on maneuvers. 
(4) Prevention of serious nuis- 
ances. When the flow of a receiving 
stream is less than 4 cu. ft. per sec- 
ond per 1,000 contributing popula- 
tion, biological treatment is recom- 
mended. The low cost of high rate 
filters with final chlorination favors 
this method of treatment as adequate 
even when dilution is very small or is 
at times reduced to zero. 

Some criticism has come from 
State Health Departments because 
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of the lower standards set for camps. 
The temporary nature of these 
plants, their design to prevent nui- 
sance, and the higher operation 
costs make them preferable, however, 
to the higher initial installation costs 
of more elaborate plants. The lib- 
eral use of final chlorination for dis- 
infection and to retard decomposi- 
tion of effluents was cited as a some- 
what costly operation, but as prefer- 
able where permissible to the wider 
use of biological treatment. 

Early operation of these new plants 
has not been of the best, largely be- 
cause of inexperienced staffs. The 
constant change of army personnell 
has an upsetting effect and it would 
appear best to man these plants with 
qualified civilian operators. An ad- 
visory staff of experts is shortly to 
be of assistance in improving opera- 
tion of these plants. 

In the general discussion follow- 
ing presentation of these two papers, 
all commentators observed the need 
for better and more adequate rec- 
ords of operation. Recently a start 
has been made on this problem by 
stationing a well trained sanitary en- 
gineer at each important camp to ob- 
tain comprehensive data. 

“Viability and Destruction of En- 
damoeba Hystolytica”—by S. L. 
Chang, M.D., Research Fellow, grad- 
uate School of Engineering, Har- 
vard University, Cambridge, Mass. 

Under the same title, Dr. Chang 
and Professor Gordon M. Fair pre- 
sented a paper at the Toronto Con- 
vention of the A.W.W.A. A review 
of their paper was published in 
Water Works and Sewerage, August 
1941, and the paper was printed in 
the October issue of the A.W.W.A. 
Journal. In the present paper, Dr. 
Chang elaborated somewhat upon the 
medical aspects of this disease and 
stressed the fact that superchlorina- 
tion provides a means of rendering 
polluted water free from viable cysts. 

“The Occurrence and Recovery of 
the Virus of Infantile Paralysis 
from Water’—by John R. Paul, 
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M.D., Prof. Preventive Medicine, 
and James D. Trask, M.D., Assoc. 
Prof. of Pediatrics, Yale Uni- 
versity and New Haven School of 
Medicine. 

This virus has been found repeat- 
edly in sewage, never in water, said 
Dr. Paul who presented the paper. 

Thirty years ago, Swedish investi- 
gators first demonstrated the pres- 
ence of this virus in sewage and five 
years ago it was rediscovered in 
sewage in the U. S. Carriers of in- 
fantile paralysis virus are not re- 
stricted, yet one stool may provide 
from one thousand to ten thousand 
infective virus doses for monkeys. 
Thus, despite our lack of evidence as 


to whether presence of this virus in‘ 


sewage is a direct or an indirect 
chain in transmission of the disease, 
sewage appears to be potentially a 
source of great danger. 

Only the crudest experiinental data 
is available, but infantile paralysis 
virus is believed to be more resistant 
than B. coli organisms. Active virus 
has been recovered from a human 
stool after several months of storage 
in an ice box. Laboratory studies 
show it to survive in water and milk 
for long periods, but—unlike bacter- 
ial spores—to be killed by heat. 

Recent, but very limited studies to 
determine the effect of chlorine on 
the virus have given some extremely 
irregular results. In certain in- 
stances the virus has been inacti- 
vated by 1 p.p.m of chlorine, while 
in others it has survived as high as 
15 p.p.m residual. These studies re- 
quire monkeys as the experimental 
animal, therefore the expense has 
been one factor limiting extensive 
study. 

During the past two years, the 
authors have made periodic tests of 
samples of sewage from the Man- 
hattan Grit Chamber—which re- 
ceives the flow from upper New York 
City. During September 1940, when 
the number of infantile paralysis 
cases (though small) reached their 
peak in the City, active virus was 
found in these samples. 

Whether or not the presence of 
virus in sewage provides epidemiol- 
ogical evidence is questionable. A 
study of certain polluted streams, 
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especially of the Naugatuck River 
has given circumstantial evidence 
that there may be a connection. 

Dr. Paul’s conclusions: Recent 
studies place infantile paralysis 
among the intestinal diseases be- 
cause it survives best in intestinal 
discharges. The eventual principles 
of control may be similar to those 
for controlling typhoid fever, though 
poliomyelities virus appears to be 
more stable and more resistant than 
typhoid bacteria. There is, as yet, 
no knowledge as to methods of con- 
trol. 

In subsequent discussion, Dr. 
Leake, U.S.P.H.S. commended the 
careful and cautions studies of the 
authors. Dr. Knapp, Cleveland, cited 
circumstantial evidence from his 
city that a bathing beach was impli- 
cated. During a survey by Dr. Paul, 
it was found that 9 cases of infantile 
paralysis out of 15 gave a history of 
daily bathing at one beach in proxi- 
mity to a large sewage disposal 
plant. 

“Decomposition of Land Fill Ma- 
terial’”—by Rolf Eliassen, Assoc. 
Prof. of Sanitary Engineering, Col- 
lege of Engineering, New York Uni- 
versity, New York, N. Y. 

As a WPA project under the N. 
Y. City Department of Sanitation, 
garbage and refuse have been ‘used 
as land fill material at five locations 
in New York. Supervisory and lab- 
oratory work for the project has been 
provided by New York University. 
Areas reclaimed by fill vary in size 
from 25 acres at Canarsie to 400 
acres at Rikers Island. As the ma- 
terial was placed, a tabulation of 
typical organic and inorganic mate- 
rials was made by sorting whole 
truckloads. 
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Then composite samples were 
taken, by means of augers, after the 
fill was placed. Analyses were pre- 
sented to illustrate changes in reia- 
tive amounts of oxidizable matter at 
different levels (approximately 3, 6, 
and 9 foot depths) for each three 
month period. As the process of de- 
composition becomes anaerobic, gas 
produced was large methane (45%) 
and carbon dioxide (30%). The or- 
ganic nitrogen shows very little de- 
crease over a period of one year—a 
condition difficult to explain. 

As the fill is laid, total bacterial 
counts per gram of material average 
73 million at the top, 42 million at 
the middle, and 35 million at the 
lower level. These numbers decrease 
steadily as the material increases in 
age. Fungi are much more prevalent 
than bacterial. Bacterial action is 
thermogenic — temperature determ- 
inations showing about 65°C. to be 
the average at different depths. 
Mean pH is close to neutral, though 
it varies from 5.3 to 8.5. 

Moisture is extremely important 
in securing a good production of gas. 
If it were possible to wet the fill with 
a fire hose, and to maintain a mois- 
ture content of about 60%, gas pro- 
duction would be accelerated. This 
would require a prodigious quantity 
of water, however, and is impracti- 
cal. So that the ground surface 
above fill can be used for recreation 
and other purposes, the ultimate ob- 
ject of decomposition is maximum 
stability of the fill. 


“Weeds, Waste, and Hay Fever— 
by R. P. Wodehouse, Director of 
Hay Fever, Lab., Arlington Chemi- 
cal Company, Yonkers, N. Y. 


Hay fever is entirely a man-made 
disease, for the most part unneces- 
sary and avoidable, due to misman- 
agement of the soil. In a well 
illustrated discussion, Mr. Wode- 
house described the five major 
causes as: over grazing, deforesta- 
tion, injudicious planting, cultiva- 
tion, and soil abuses. These five 





are the real causes of hay fever. 
The so-called hay fever plants are 
upon 


the unhappy instruments 


which they act. 
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“The Time Factor in Chlorine and 
Chloramine Disinfection of Con- 
taminated Swimming Pool Waters.” 
—by Emil T. Chanlett, Asst. Sani- 
tary Engineer, U. S. Public Health 
Service,, and Harold B. Gotass, 
Assoc. Professor of Sanitary Engi- 
neering, Univ. of North Carolina, 
Chapel Hill, N. C. 

There have been few extended in- 
vestigations of the time factor in 
swimming pool disinfection, and this 
may be accounted for by two reasons: 
(1) We lack evidence that communi- 
cable diseases are spread by contam- 
inated pools, and (2) our technique 
of sanitary testing methods has been 
borrowed directly from the water 
purification field. But swimming 
pools receive continuous contamina- 
tion, unlike potable water supplies, 
and therefore continuous and spon- 
taneous disinfection is required. 


Unfortunately, our ortho-tolidin 
method of residual testing does not 
distinguish between rapidly active 
and slowly active chlorine. Yet the 
rates of disinfection of these two 
forms are very different, and this 
factor appears to have received little 
consideration when the application of 
ammonia was adopted in treatment 
of swimming pool water. 


Studies were conducted by the au- 
thors at several outdoor pools in Dur- 
ham, N. C., determining such factors 
as: increase in bacterial counts with 
normal pool use and without disin- 
fection, the effect of a single chlorine 
dose, the effect of a single dose of 
chlorine with added ammonia. Stand- 
ard methods of examination were 
used except that incubation of plates 
was continued for 36 instead of 24 
hours. 


In order to operate tests under 
controlled conditions, a “one man 
tank” was _ utilized. The same 
bather was used throughout an ex- 
tensive series of tests, contributing 
an average count of 200 bacteria per 
ec. after a 5 minute “swim” in the 
450 gallon tank. Various series of 
tests with chlorine and with chlorine- 
ammonia residuals were used to de- 
termine disinfection rates. Details 
of these extensive tests will be of 
much interest when this paper is 
published. 


The results definitely indicate that 
the addition of ammonia is to be dis- 
couraged if prompt disinfection is 
desired. Although body wastes from 
swimmers may supply sufficient am- 
monia to slow the action of chlorine, 
break-point chlorination at intervals 
is applicable as a means of elimin- 
ating such natural ammonia build-up. 


It was found that straight chlorine 
residuals can be maintained in water 





up to 90°F. Numerous curves il- 
lustrating time-temperature residual 
relationships and corresponding bac- 
terial results were presented. These 
will warrant careful study when this 
timely and important paper is pub- 
lished. 

“The Significance of Bacteria in 
Water Distribution Systems”—by 
W. M. Wallace, Supt. of Filtration 
and Sewage Treatment, Department 
of Water Supply, Detroit, Mich. 

Mr. Wallace described the ex- 
tensive investigations and study now 
being conducted in Detroit in an at- 
tempt to provide an answer to the 
problem of water deterioration in the 
system after it leaves the purification 
plant. An outline of this compre- 
hensive program was presented at 
the Toronto Convention last June and 
his paper presented there was re- 
viewed in Water Works and Sewer- 
age, for August 1941. 


(NoTE: The following five papers 
and the symposium were presented at 
the New Jersey Section meeting. Pre- 
siding at these sessions were C. H. 
Capen, Jr., Principal Sanitary Engi- 
neer, Office of U. S. Army, Zone 2, 
New York, and Wm. F. Ayars, Super- 
intendent of Water, Salem, N. J.) 


“The Latest on Priorities”—by 
Harry E. Jordan, Secretary, 
A.W.W.A., New York, N. Y. 

Business is not and cannot be “as 
usual,” said Mr. Jordan, when cost 
of the present defense tops all 1929 
Federal expenditures—and costs ean 
be expected to be even greater in 
1942-48. The major problems of 
water works operation are now: 
Maintenance of personnel, protection 
against sabotage, repair of damages, 
procurement of materials for repair 
and natural needs. 

A recent edict by O.P.M. states 
that critical materials can be used 
for no new projects unless these are 
essential for defense, health, or 
safety. This has a broad over-all 
effect on both public and private util- 
ities. 

Equipment and supplies may now 
be obtained under priority by one of 
two methods: (1) A project appli- 
cation is required for major needs. 
In this method, an engineering brief 
stating the materials needed, the 
precise function the project serves, 
and its relation to defense activity 
in the community, must be provided 
if action is to be expected. Govern- 
ment analysts will review the appli- 
cation and issue a rating for calen- 
dar production. The O.P.M. office 
considers everything civilian as sec- 
ondary to defense, and delays are 
to be expected. (2) Materials for 
maintenance and repairs will be 
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based upon inventories and demon- 
strating their need. Such inven- 
tories need not be detailed, but ap- 
plications must reasonable. 

It is believed that water purifica- 
tion plants will be allowed propor- 
tionate increases in operating sup- 
plies (such as chemicals required) as 
water consumption increases, but 
will not be allowed similar increases 
in other materials. Certain materials 
cannot be provided even for replace- 
ment of parts or equipment de- 
stroyed. Replacement of pumps, 
merely on the basis of efficiency, will 
not be possible. Water works proj- 
ects normally secure a high priority 
rating, at present an A-10 or better. 


“Wholesale Water Works Ac- 
counting”’—by M. M. McLaughlin, 
Auditor, North Jersey District 
Water Supply Commission, Wana- 
que, N. J. 


Mr. McLaughlin described the un- 
usual financial set up of this commis- 
sion, which supplies water to a num- 
ber of municipalities. Costs of water 
production, treatment, and distribu- 
tion are assessed on the basis of that 
part of the original cost and that 
fraction of the pipe system which is 
used to deliver water to the partici- 
pating municipality. Those munic- 
ipalities (Newark and Kearny) at 
the extreme end of the pipe line pay 
the highest proportion of the cest, 
while the intermediate consumers 
pay lower portions. Actual cost, of 
course, is on the basis of million gal- 
lons consumed at the given rate ap- 
plying to each. 

A balancing reservoir, though lo- 
cated at a point below certain inter- 
mediate municipalities, is of benefit 
to all municipalities and its cost is 
evenly distributed. Since installa- 
tion of this system, one city (Bay- 
onne) not originally in the Commis- 
sion membership has contracted to 
purchase water. It was originally 
intended that any profits of this na- 
ture were to be applied to unused al- 
lotments of water, but it has been 
necessary to assign such profits to 
participating municipalities on the 
basis of a complex formula. Average 
capital and operating costs, if full 
utilization of proportionate shares is 
made, would be about $77.50 per m.g. 
to the participant. 


James E. Garratt, Designing Engi- 
neer, Division of Water, Newark, 
N. J., in discussing this paper, em- 
phasized the fact that when complete 
utilization of the supply is not made, 
water costs increase materially. In 
the case of Newark, only about 50% 
of the amount contracted for is now 
used, and cost per million gallons is 
nearly doubled—$135.00. Ultimate 
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cost of delivered water to consumers 
must include their own distribution 
costs which, in his city raises the 
total to about $200.00 per million 
gallons. 

“Pumping Station Records and 
Cost Data”—by Herman Kohan, 
Chief Engineer, Commonwealth 
Water Co., Summit, N. J. 

Presenting a large number of ex- 
ceptionally detailed, but carefully de- 
vised, daily and monthly record 
sheets, Mr. Kohan described his 
methods of analyzing operation of 
electric and steam powered pumping 
units. Efficiency and cost figures are 
continuously apparent under this 
system. In this municipality, about 
45% of the water is pumped a sec- 
ond time during distribution. When 
complete and careful records of this 
nature are submitted to a central 
office from the various pumping sta- 
tions, operating standards can be 
maintained at peak efficiency and 
economy. 

Charles Bourgin, Asst. Supt., 
Water Bureau, Montclair, N. J., dis- 
cussed this paper. He concurred 
with Mr. Kohan in citing experiences 
proving the value of maintaining and 
studying comprehensive pumping 
records. 

“Post War Plans for Water Works 
Construction”—by Abel Wolman, 
Vice President, A.W.W.A., Johns 
Hopkins University, Baltimore, Md. 

In a timely and stimulating dis- 
cussion, Dr. Wolman described the 
orderly planning already underway 
for post war construction. Spokes- 
men both for New Dealers and for 
industrialists have expressed definite 
views that emphasize the desirability 
of prompt action. 

Previously, the inertia preceeding 
adoption of a public works program 
during a period of depression caused 
the loss of valuable time and hin- 
dered normal business. Even when 
desirable projects were recognized, 
the lack of surveys, plans, and speci- 
fications provided a long gap between 
inception and action on the project. 

It is recognized that Federal funds 
will again be necessary, but a return 
toward local work is contemplated. 
Legislation has already been intro- 
duced (Senate Bill No. 1617 and HR 
5638) to accomplish this. Every 
State has been provided with a staff 
of Federal men charged with the de- 
velopment of plans for most needed 
projects so that there need be no 
delay in alleviating the post war 
slump. These projects will not be a 
hodge-podge of foolish undertakings, 
but funds will be utilized to perman- 
ent advantage. 

‘“Soliloguy—A Bit of Hydraulic 
Psychology and Common Sense”— 
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by D. R. Taylor, Plant Supt., Water 
Department, Roanoke, Virginia. 
Speaking with a background of 
nineteen years’ service with one 
water utility—the last four years 
under municipal ownership—‘“Doc”’ 
Taylor discussed his conclusions as 
to what a water department needs 
in order to be successful. In brief, 
like a well run business or govern- 
ment, it needs good men. Key posi- 
tions should be filled by capable men, 
and every employee has an important 
job limited only by the character and 
intelligence of the individual. 


Character was placed first in im- 
portance, because personality has 
greater impact than intelligence. 
How will an individual act in an 
emergency? Does he worry? What 
of his perspective and coordination? 
If he can acquire friends and build 
public relations, these traits can off- 
set many other deficiencies. The 
head of an organization should be 
not only capable, but loyal both to 
his department and to every em- 
ployee. 

Savings (increased income) can 
frequently be made by checking 
meter registrations, flow coefficients, 
pump deliveries, making waste sur- 
veys, and by maintaining compre- 
hensive records of operation. After 
a survey of this nature, a construc- 
tion program to cover the next ten 
or fifteen years should be laid out. 
This will necessitate a complete 
physical inventory of the entire plant 
and will be the start of a perpetual 
inventory. The provision of such a 
program, of good equipment, and of 
recognition shown for jobs well done 
will stimulate employees to mainte- 
nance of the highest standards in 
operation and in public relations. 

[This was one of those papers of 
the nature of “thinking aloud,” 
which clicks because of the person- 
ality of the speaker. Thus it is that 
a digest of this nature can not do 
the job done by our good friend 
“Doc” Taylor justice.—Ed. ] 


Practical Symposium 
On Deep Wells 
Leader—J. C. Harding, Consulting 
Engineer, Mt. Kisco, N. Y. 
“Relationship Between the Well 


Drilling Contractor and the Owner” 
—by E. D. Every, Artesian Well and 


Equipment Company, New York, 
N. Y. 
Mincing no words, Mr. Every 


stated that owners are highly re- 
spected but that contractors are 
looked upon with suspicion; if a 
third party, the engineer, is involved 
be sure that he is one experienced in 
this specialized business. Specifica- 
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tions as well as contracts must be 
clear and honest. He recognized the 
existence of dishonest contractors, 
and cited numerous instances of sad 
experiences resulting from “bargain 
rates.” But the better type of con- 
tractor wants to improve his rela- 
tions with and recognition by own- 
ers. Fully in favor of contractor 
licensing, he believes such a step will 
be of the greatest benefit to all con- 
cerned. 

“Well Drilling Contracts—From 
an Engineer’s Standpoint”—by E. 
A. Bell, Borough Engineer, Essex 
Fells, N. J. 


While municipal work requires let- 
ting of contracts on bidding, con- 
tracts can be prepared so as to limit 
the job to drillers who are at least 
competent. All available local data 
should be considered and the proper 
specialist should be selected. Mr. 
Bell discussed the advantages and 
disadvantages of contracts under the 
usual cost systems utilized—namely, 
the guarantee well, the unit price 
well, and the cost plus basis. A con- 
tract should properly include such 
items as: drillers’ prequalifications, 
rights of the engineer and client, 
adequate material, no breakdown or 
caving, and a satisfactory guarantee 
of workmanship. 


“Experiences in Developing Rock 
Wells”—by J. A. Carr, Supt. Water 
Department, Ridgewood, N. J. 

Experiences were cited by Mr. 
Carr to prove that yields of water 
from red sandstone formations, such 
as exist in North Jersey, can be ma- 
terially increased by development of 
wells. Thus, an adaptation of the 
surge plunger, ordinarily applied in 
development of sand and gravel 
wells, has been found to be equally 
beneficial for rock wells. Starting 
with an agitation period of 5 days on 
the first well to be so treated, the de- 
livery was increased from an original 
290 gal. per min. to a final 370 gal. 
per min. As the type of plunger 
was improved it was possible to in- 
crease delivery of an old well from 
80 to 225 gal. per min., using the 
same pumping level. Similarly, in a 
new well, an original 70 gal. per min. 
delivery was raised to 170 gal. per 
min. During these surging treat- 
ments, considerable amounts of clay, 
sand, and rock fragments were re- 
moved. It appears that numerous 
layers of shale are encountered in 
sandstone, and that the clay and sand 
gradually build up an impervious seal 
because of the vertical fluctuations 
in water levels. 

Results indicate this method of 
treatment may have even wider ap- 
plications than has previously been 
recognized. 














Extensive discussion by owners, 
drillers, and engineers followed 
presentation of these papers. Finally 
it was agreed that the Drillers’ 
Licensing Bill in the N. J. Legisla- 
ture should be referred to the Execu- 
tive Committee of the Section for 
study and recommendation. If ap- 
proved, actions will be instituted in 
an effort to secure passage of the 
bill. 


Saturday’s Session 


Before the scheduled “Round 
Table” for Saturday morning got 
under way Chairman Capen intro- 
duced John J. Goff, for 20 years an 
accountant in the Division of Water 
of Newark, N. J., who came to dis- 
cuss the matter of pending Social Se- 
curity legislation which will extend 
the Federal Social Security Act to 
include municipal employees. 

Mr. Goff spoke as a committee 
member of the Association of Pen- 
sion Funds and Trustee of the N. J. 
Civil Service Assn. He pointed out 
the dangers of the revised Act in re- 
gards its possible effects on existing 
local pension funds long established 
and offered a resolution drawn by 
the Association of Pension Funds 
asking that it be endorsed by the 
N. J. Section. After some discus- 
sion and questions put to Mr. Goff 
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the resolution was referred to the 
Executive Committee for study be- 
fore voting an endorsement. In ef- 
fect the resolution was a voice of 
municipal employees against any in- 
terference with established pension 
systems which usually provide one- 
half the employees salary at age 60 
and thereafter, whereas the maxi- 
mum possible return from the Fed- 
eral Act is $85.00 monthly to the 
pensioned employee or official. 


The Round Table 


(Co-Leaders: E. P. Hyland, Moores- 
town, N. J. and E. Vernon Smith, 
Park Ridge, N. J.) 


Labor Unions in Municipal Plants 
—was the first topic on which dis- 
cussion was requested. It didn’t get 
very far, however, and the Chairman 
felt that it was not the place to dis- 
cuss such a “hot” subject—possibly 
it was illegal to do so. It was his 
opinion that unions were o. k. but in 
water works operations to lose con- 
trol of the employees was a matter 
of considerable concern. 


Priorities and Substitute Mate- 
rials—sounded like an especially 
timely topic but did not get very far. 
When it came to copper service pipe 
and tubing no operator had had any 
difficulty securing requirements. The 
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same was true of other materials to 
date. The new “Tube-log,” which is 
essentially lead alloyed with a small 
amount of calcium, came in for dis- 
cussion. One operator stated that 
it was not as strong as copper tubing 
and there had been some difficulty in 
sweating in fittings. Other than this 
there was no member present with 
experience. 

Water Shut-off for Non-Payment 
—was another question. It appears 
that the N. J. Health Authorities do 
not prohibit complete water shut-offs. 
Ridgewood, N. J., has a helpful or- 
dinance which prohibits moving be- 
tween 6 p. m. and 6 a. m. and no mov- 
ing company will move occupants un- 
til receipts are shown for all munic- 
ipal utility service. According to J. 
Arthur Carr the plan has been very 
helpful in reducing non-payment of 
water bills. 

Brief discussions were held on 
“Disinfection of Mains” and “Valve 
Inspection and Operation.” From 
the latter it developed that yearly in- 
spection should be made on all con- 
trolling valves of important sizes and 
beyond these a 2-year inspection 
should prove ample if made in a 
thorough manner. It was the opin- 
ion that this plan will prove ac- 
ceptable to the Fire Underwriters 
and become future standard practice. 





Introducing Yourself 


He has a cold glint in his eye. He 
is a taxpayer, but also a_ public- 
spirited citizen. He wants to know 
just what there is to your job, your 
qualifications for it. 

With the right combination of re- 
spect, enthusiasm and sincerity, you 
might answer in this vein: 

“I’m something of an engineer, a 
chemist, a biologist. I handle danger- 
ous chemicals, and I sometimes have 
to do the work of an electrician. I 
am no stranger to the tools of a 
pipefitter or a mechanic; I am at 
home in a laboratory working with 
test tubes and culture dishes. My 
work sometimes grinds grease into 
my skin, and my hands are seldom 
without chemical burns or stains. 

“I’m a student of public relations, 
and an essential part of my job is 
to keep abreast of new discoveries in 
the field of chemistry, biology, engi- 
neering, metallurgy. My bosses total 
the city’s population, and I am the 
victim of all bad weather—dry, hot, 
cold, rain, snow. I’m—” 


And, if he’s still listening, give 
his lapel a tug and say: “Incident- 
ally, don’t you agree that I’m worth 
more money—Mr. Citizen?” 

Tt’ll be quite an incident if you 
get it! 

—Hudson Nix, Filter Operator, Rome, Ga. 





“Somewhere in California’ 

















“Somewhere in California” is this 
camouflaged underground water 
plant serving an army camp. 

The supply is forced through 8 
miles of 16-inch steel pipe, the pump- 
ing equipment consisting of two 
Byron-Jackson centrifugals with ca- 
pacities of 675 gpm., against a 760 
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foot head driven by Westinghouse 
200 H.P. squirrel cage induction 
motors driving direct at a speed of 
3,550 r.p.m. At the far end is a 
W.&T. Chlorinator and on the left 
wall a 75 KVA. Westinghouse Capac- 
itor unit to correct power factor 
which saves in power costs. 
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SEWAGE FEDERATION CONVENTION 
CROWNED BY SUCCESS 


The Second Installment of the Reporting of the Second Annual 
Convention of the New Federation of Sewage Works Associations 


HE initial installment of this 

i report which highlights the emi- 
nently successful Second An- 
nual Convention of the newly formed 
Federation of Sewage Works Asso- 
ciations, which until now has been 
only a loosely knit group of sectional 
or state groups, appeared in October. 
The convention was held October 
9-11 in Hotel Pennsylvania, New 
York City. The registered attend- 








W. Donaldson 
Director of Bureau, 
Dept. Public Works 


A. H. Niles 
Superintendent 
Treatment Works 


Toledo, Ohio New York, N. ¥ 
(Elected director- (Proud of plants 
at-large) and personnel) 


ance of 569, as compared with the 
figure of 555 as the official count for 
the first convention held in Chicago 
in October, 1940, does not tell the 
attendance and interest story as it 
should. We say as much because it is 
evident in perusing the names on the 
registration lists that many who at- 
tended either did not register or the 
published official Federation lists are 
lacking in completeness. We have a 
feeling that the latter is to a degree 
true, but many more evidently did 
not register at all—not even at the 
$1.50 minimum rate charged to de- 
fray the actual running costs of the 
convention. 

[It is strange, but true, that there 
is always a number in attendance at 
conventions who for one or another 
reason do not register even at the 
minimum charge. Whether these 
“free riders” fail to realize that they 
are not playing fair with the asso- 
ciation, or whether they are penny- 
pinchers, or whether they are just 
plain indifferent is a speculation. 
However, it may be these non-regis- 
tering individuals should consider 
that it is a duty to register and pay 


Research Chemist, The Chlorine Institute, 
Inc., New York, N. Y 


By HARRY A. FABER* 
Associate Editor 


at least the minimum fee, pro-rated 
on the basis of anticipated attend- 
ance, required to defray the actual 
running costs of the convention or 
sectional meeting. When this con- 
sideration is more adequately appre- 
ciated by the non-registering group, 
listed registration numbers will more 
truly represent the size of the con- 
vention. As to the spirit of a con- 
vention or meeting, nothing can ade- 
quately portray that quality except 
the presence of those who read such 
reports as this one.—L. H. E.] 


Exhibits 


In the first installment of this re- 
port there was a failure to mention 
the excellence of the manufacturers’ 
exhibits which were arranged under 
the direction of J. Herman Smith as 
Chariman of Exhibits for the Water 
and Sewage Works Manufacturers 
Association. Incidentally, Mr. Smith, 
who has done a splendid job of han- 
dling exhibits at all national conven- 
tions of water and sewage works 
associations during the past several 
years, revealed that the Federation 
exhibit represented his swan-song 
inasmuch as the new manager of the 
Manufacturers’ Association—Arthur 
T. Clarke—was taking over the han- 
dling of future exhibits. In bidding 
Mr. Smith adieu we can only say 
that we have seen several Exhibit 
Chairmen in harness but there has 
been none to give this important job 
more close attention and study or 
to produce the results seen at Kan- 
sas City, Atlantic City, Chicago, To- 
ronto or New York, or to handle the 
difficult “assignment of trying to 








Programmers 


Milton P. Adams, Exec. Engr. & Secy., 
Mich. Stream Control Com., Lansing; Mich. 


L. 8. Kraus, Chief Chemist, 
Peoria Sanitary District, Peoria, Ill. 
Robt. M. Dixon, Supt., Treatment Wks., 
Dallas, Texas 
(Promoted 11, designed 11 and now operat- 
ing 11) 
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please everybody in a more tactful 
and supportable manner than has 
J. Herman Smith. 


So much for the management, now 
for the exhibits. It cannot be said 
that the New York exhibits came up 
to the Chicago show, which was bril- 
liant and humming throughout. Be- 
cause of the times there was not the 
enthusiasm for exhibits by manufac- 
turers finding it difficult to obtain 

















Professors 


(Harvard) 
Gordon M. Fair 
Cambridge, Mass. 

(Disciple of incre- 
mental loading) 


(Columbia) 
Earle B. Phelps 
New York City 

(Reported on Gug- 
genheim process) 


materials to fill already booked or- 
ders. In several instances there were 
last minute cancellations of space by 
manufacturers who found it inexpe- 
dient or impossible to exhibit and 
the 35 exhibitors compared with the 
55 at Chicago in 1940. 

Those exhibitors who were repre- 
sented follow. Many realized that 
they had little reason to justify the 
expense of exhibiting at this par- 
ticular time other than the support 
of the new Federation. For this rea- 
son they deserve especial recognition 
and patronage. 


EXHIBITORS 


. Aluminum Company of America. 
. American Brass Co. 

. American Cast Iron Pipe Co. 
. American City Magazine. 

. American Rolling Mill Co. 
Cambridge Instruments Co. 

. Carter, Ralph B., Co. 

Chain Belt Company. 
Chapman Valve Mfg. Co. 

10. Chicago Pump Co. 

11. Dorr Company. 

12. Engineering News-Record. 
13. Flexible Sewer Rod Co. 


DOONAN wD 











SEWAGE FEDERATION 


14. General Electric Co. 

15. Homelite Corp. 

16. International Filter Co. 

17. Johns-Manville. 

18. Lakeside Engineering Co. 

19. Limestone Products Corp. 

20. Link-Belt Company. 

21. Mathieson Alkali Works, Inc. 

22. Monsanto Chemical Co. 

23. Nichols Eng. & Research Corp. 

24. Pacific Flush-Tank Co. 

25. Pittsburgh Equitable Meter Co. 
(Merco Nordstom Valve Co.) 

26. Public Works Magazine. 

27. Royer Foundry & Machine Co. 

28. Sewage Works Engineering. 

29. U. S. Pipe & Foundry Co. 

30. Vapor Recovery Systems Co. 

31. Wailes Dove-Hermiston Corp. 

32. Wallace & Tiernan Co., Inc. 

33. WATER WoRKS & SEWERAGE. 

34. Wood, R. D., Co. 

35. Yeomans Bros. Co. 


Technical Sessions 


“Effect of Distributed Loading on 
the Activated Sludge Process”—by 
Jack E. McKee, Teaching Fellow, 
Graduate School of Engineering, and 
Gordon M. Fair, Professor of Sani- 
tary Engineering, Harvard Univer- 
sity, Cambridge, Mass. 

When the entire load of sewage is 
impressed upon return sludge, in the 
conventional activated sludge treat- 
ment process, it is believed that two 
distinct stages occur: a physical re- 
action and a biological reaction. In 
the physical process there is an im- 
mediate and rapid adsorption and 
flocculation which decreases in rate 
as substances are removed from the 
sewage to the sludge floc. In the 
biological process, bacteria and other 
organisms consume the available 
food materials at a slower rate. The 
physical process is largely concluded 
in the first hour of treatment, while 
the biological process requires Many 
hours. 

It was proposed by Fair in 1937 
that the incremental addition of sew- 
age to the return sludge along the 
line of flow would help to equalize 
these physical and biological phases 
—perhaps also increasing the effi- 
ciency and economy of treatment. 
Gould, as an independent investi- 
gator, provided exactly this means of 
operation at the Tallmans Island 
treatment plant and thus has made 
prior publication and application of 
the process. Preliminary experi- 
ments were carried out by Fair and 
McKee in 1938, but the present 
studies were not started until 1939, 
when the proper equipment necessary 
to test this procedure was available. 
Their results show not only that this 
modification of the conventional ac- 








CONVENTION—PART TWO 


515 








(1) W. P. Cottingham, City Engr., Gary 


Ind. (2) Carl E. Schwab, Mgr. Sewage 


Equipment Dept., Yeomans Bros. Co. of Chicago (Former Asst. Engr. Ill. State Dept. 
of Health). (3) Charlie Thomas, Sales Manager, Roberts Filter Mfg. Co., Darby, Pa. 
(4) J. R. Hoffert, Engineer, Pa. State Dept. of Health, Harrisburg (Long-time Editor, 


Pa. Sewage Wks. Assn.). (5) 


“Jerry” McCarthy, Manager, “Ferrisul’ Sales, Mon- 


santo Chemical Co., Boston, Mass., and St. Louis, Mo. 


tivated sludge process does work, but 
also that it promises to establish 
economy in plant design and opera- 
tion, flexibility, and to reduce the 
risk of sludge deterioration from 
spills of strong or toxic wastes. 

The authors prefer the term “dis- 
tributed loading” to the more com- 
monly used “step aeration.” Labora- 
tory studies reported on in this paper 
utilized two inverted 4 liter Erlen- 
meyer flasks fitted with diffuser 
bulbs, as the aeration units. A batch 
of activated sludge was placed in 
each flask, then the full amount of 
sewage was added to one flask while 
sewage was added to the second flask 
at a constant rate such as to reach 
the full amount after a fixed portion 
of the aeration period. These flasks 
were provided with openings in their 
tops (actually the inverted bottoms 
of ordinary flasks). 

The operation cycle consisted of: 
(a) applying air for the desired 
length of time, (b) shutting off the 
air and allowing sludge to settle, 
(c) decanting supernatant, (4d) 
wasting the necessary amount of 
sludge, and (e) introducing sewage 
as before. This cycle was then re- 
peated as many times as were found 
necessary to establish an activated 
sludge characteristic of the sewage 
and of the method used. Perform- 
ance of each unit was measured in 
terms of B.O.D. reduction, the Mohl- 
man sludge index, content of volatile 
matter, rate of oxygen demand, and 
microscopic appearance of the acti- 
vated sludge floc. 

By separate measurement it was 
possible to eliminate the saturation 








and chemical demands of sewage and 
sludge in order to determine the 
metabolism and respiration rates of 
the organisms responsible for puri- 
fication. Results of repeated studies 
show that preaeration both of sew- 
age and of activated sludge lowers 
the peak demand of mixed liquors. 
But when all of the sewage is added 
to the sludge at one time, preaera- 
tion does not eliminate either the 
peak demand or the slower subse- 
quent decline in rate of oxygen de- 
mand. 

Extensive series of experiments 
were reported in detail and were 
illustrated by type curves. Finally, 
in order to prove that this new 
process would maintain itself through 
a sufficient number of cycles, studies 
of longer duration were made. Du- 
plicate samples of activated sludge 
were added to sewage three times 
daily for sufficient length of time to 
establish the individuality of the 
standard and of the distributed load- 
ing processes. 

A summary of the results indi- 
cates this process to provide a work- 
able modification of the conventional 
activated sludge process. It main- 
tains the oxygen demand at a more 
uniform level, produces an indige- 
nous activated sludge having godd 
purification and settling properties, 
discharges a good effluent without 
increase in air consumption, and ef- 
fects a saving in tank volume. By 
provision of sewage inlets and trans- 
verse baffles, this treatment process 
could be readily incorportaed into 
conventional plants and thus increase 
the capacity of overloaded units by 





(1) Grant M. Olewiler, Supt. of Sewerage, Merion Township, Ardmore, Pa. (2) A. L. 
Frick, District Mgr., W. & T. Co., Los Angeles, Calif. (3) A. E. Kassay, Supt., Water 


Works and Sewerage, North Tarrytown, N. 
Y. (5) L. E. Langdon, Secretary, “P.F.T.,” Chicago. 


Lowville, N. 


Y. (4) Frank O’Hara, Chief Operator, 
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more effective use of available tank 
volumes. Control of bulking and of 
blanket rising should be more feasi- 
ble under such treatment. The 
authors recognize that many details 
and plant scale tests require further 
study before the true value of this 
distributed loading method can be 
definitely ascertained. 


L. S. Kraus, Chemist, Sanitary and 
Sewage Disposal District, Peoria, 


Ill., presented the prepared discus- 
sion on this paper. He complimented 
the authors on the simplicity and 
directness of their study, noting that 
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The Pioneering 8 
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J. W. Bugbee 
Providence 
Rhode Island 


“Capn.” 
Paul Molitor 
Madison-Chatham, 
New Jersey 














this possibility were made by deter- 
mining the rapidity of initial ad- 


sorption of organic matter. After 
two hours the adsorption is about 
the same in each system, and oxida- 
tion is decidedly more complete in 
the activated sludge system. The 
biochemical sludge floc adsorbs more 
rapidly and builds up faster; that is, 
it produces more conditioned sludge 
and does less oxidizing work. 

(4) Conditioning of the biochem- 
ical sludge requires a supply of nor- 
mal sewage bacteria. When these 
are present, shorter aeration periods 





J. R. Downes F. W. Jones R. 8S. Lanphear Cc. C. Hommon Stuart Coburn W. M. Piatt 
Plainfield, Cleveland, Worcester, Canton, Boston, Durham, 
New Jersey Ohio Mass. Ohio Mass. North Carolina 
Who Became Charter Members of the “Quarter Century Operator's Club” Formed During the Convention 
(Conspicuously absent was a very regular meeting attendant, Wm. C. Hamm of Port Washington, L. I., N. Y. State’s oldest 
pioneer and “dean of operators.” Dean of them all is Providence’s Julius Bugbee, and next is New Jersey’s esteemed maestro, 


they stated the research to be still 
in an early period of study, but men- 
tioned a few of the questions which 
are not yet fully answered: Is it ad- 
vantageous to level the rate of oxy- 
gen utilization by zones in aeration 
tanks? Is the conclusion that the 
same degree of purification is ob- 
tained by each method justified by 
the experimental data? Is the high- 
er specific volume or sludge index, 
as found in the incrementally dosed 
studies, a definite characteristic of 
the proposed process? Should this 
be so, it would constitute a handicap 
because control and ultimate disposal 
as well as digestion of sludge would 
be very difficult. The flexibility and 
indicated reduction in aeration tank 
capacities are certainly a desirable 
feature of this process. 

“A Laboratory Study of the Gug- 
genheim Biochemical Process”—by 
Earle B. Phelps, Professor of Sani- 
tary Science, Columbia University, 
and John G. Bevan, Guggenheim 
Brothers, New York, N. Y. 

During the early development of 
the biochemical process and in sub- 
sequent studies, it was indicated that 
the process possessed certain advan- 
tages beyond the simple combination 
involved. The present studies are a 
result of an attempt to learn as 
much as possible of the fundamental 
principles upon which this method 
of treatment depends. 
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“Cap'n” Paul, who for years prayed for an Imhoff tank that wouldn’t work up-side-down.) 





Four postulates were investigated 
as possible explanations: (1) The 
presence of ferric sulfate stimulates 
the growth of certain bacteria and 
increases the rate of biochemical 
oxidation. Treatment of both cul- 
tures of aerogenes and of one of the 
zoogleal organisms isolated by But- 
terfield (U. S. Public Health Service 
Laboratory, Cincinnatti), with vari- 
ous doses of iron indicated this to 
be true. Greater multiplication of 
organisms took place when up to 9.0 
p.p.m. of iron was present, than in 
ordinary cultures; both samples be- 
ing aerated continuously. In addi- 
tion to total counts of organisms, 
the increase in rate of methylene 
blue reduction was used as an in- 
dicatér of greater biological activity. 

(2) The combination of iron floc 
and aerogenes in pure cultures may 
be made to simulate activated sludge. 
While maintenance of pure cultures 
for more than a few days did not 
prove practicable, studies demon- 
strated that the two essential prop- 
erties of adsorption and oxidation 
could be developed by this combina- 
tion. Apparently the iron provides 
for coagulation and the accumulated 
floc for adsorption. ;, 

(3) The adsorption power of iron 
hydroxide floc is greater than that 
of normal activated sludge floc and 
in the presence of sewage bacteria 
will eliminate the latter. Studies of 





may be used than are required by 
normal activated sludge. In general, 
it was found that laboratory results 
were more uniform, day by day, in 
the biochemical system. Settling was 
better throughout, both as to rapid- 
ity and completion of settling. 

In order to determine whether or 
not the biochemical sludge was ac- 
tually different from activated 
sludge, a pilot plant treating 240 
gal. per day of synthetic sewage was 
operated. The standard sewage con- 
tained peptone, beef extract, urea, 
and 10 gal. of raw domestic sewage 
(from Dyckman Street sewer) added 
to 240 gal. of tap water. Duplicate 
sections of plant were provided, each 
treating 5 gal. per hour, one allow- 
ing 3 hours’ aeration for biochem- 
ical treatment, and one of 6 hours’ 
aeration for normal activated sludge. 
The plants were operated 24 hours 
per day, 7 days per week. Return 
sludge was 2 to 3 gal. per hour in 
each plant, and final sludge was 
digested. The ferric sulfate dose in 
the biochemical plant was 5.0 p.p.m. 

Comparable results, after opera- 
tion for more than one year, indi- 
cate that the two final effluents have 
been remarkably similar. Total 
B.O.D. of the biochemical effluent 
averaged 14 p.p.m., and that of the 
activated sludge effluent averaged 12 
p.p.m. Solids in the mixed liquors 
were: biochemical 850 p.p.m. and 



























activated 630 p.p.m. The biochemical 
process thus appears to provide 
treatment especially economical of 
space and air volume requirements. 

Harry W. Gehm, Agr. Expt. Sta- 
tion, New Brunswick, N. J., present- 
ed a discussion of this paper. Point- 
ing out it has been well demon- 
strated that iron stimulates the rate 
of growth of certain bacteria, the 
question as to whether or not the 
same bacterial stimulation occurs in 
sewage has not been answered. It 
must be recognized that: (1) iron 
salts are good coagulants, (2) cer- 
tain bacteria may cavsé clarification, 
(3) the combination of chemical co- 
agulation and biological clarification 
may be novel. The activated sludge 
process becomes very critical at low 
solids concentrations and this may 
account for some difference in re- 
sults. 

Prof. Gordon M. Fair, Harvard 
University, stated that the use of a 
5 day B.O.D. test on filtered samples, 
as an indicator of adsorption of 
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soluble material, more fairly shows 
both adsorption and oxidation. Also 
a sludge fed only two times daily 
cannot be classified as a normal ac- 
tivated sludge; it is a starved sludge 
of limited adsorptive power. The 
studies reported, however, do indi- 
cate that biochemical sludge appears 
to be more rugged and more readily 
generated. 

“Operation of Sewerage Systems 
and Sewage Treatment Plants from 
the Standpoint of National De- 
fense”—by Warren J. Scott, Direc- 
tor, Bureau of Sanitary Engineer- 
ing, State Department of Health, 
Hartford, Conn. 

Operation of sewers and of treat- 
ment plants, Mr. Scott pointed out, 
may readily be interrupted by dam- 
age from present day war methods 
and thus have serious consequences 
detrimental to the public health. His 
discussion of precautionary measures 
comprises fourteen mimeographed 


pages which cover in a thorough 
manner a majority of the problems 
involved. 





SEWAGE FEDERATION CONVENTION—PART TWO 


A brief review cannot provide a 
balanced picture of this paper be- 
cause so many of the items men- 
tioned may be equally important. It 
is suggested that everyone concerned 
with defense preparations should 
write to Mr. Scott for a copy of his 
paper. A list of some considerations 
discussed will indicate the scope of 
this study: personnel and policing, 
property protection, effects of war 
damage, power interruption, dupli- 
cate equipment and supplies, emer- 
gency methods of plant operation, 
repair of sewers, and health precau- 
tions after flooding with sewage or 
contaminated water. It is obvious 
that much thought has been given to 
the many related preparations in- 
volved in this problem; Mr. Scott’s 
paper will provide an excellent start- 
ing point for any contemplated local 
program. 

Paul Hansen, Greeley and Hansen, 
Consulting Engineers, Chicago, com- 
plimented the author for his compre- 
hensive review of the subject. He 
noted that measures to protect a 
sewerage utility should be tempered 
with proper regard for the funda- 
mental needs of the country in de- 
fense matters. Most important, in 
his opinion, as the greatest menace 
to public health, comfort, and possi- 
bly even to military effort, is direct 
damage to sewers. The central in- 
ventory of supplies suggested by Mr. 
Scott is especially important. 


“Operation of Small Pumping 
Stations”—by Grant M. Olewiler, 
Supt., Sanitary Drainage, - Lower 
Merion Township, Ardmore, Pa. 


Mr. Olewiler discussed the varied 
experience resulting from operation 
and maintenance of four pumping 
stations in this township. This ex- 
perience dates from 1904, when two 
stations began using piston pumps 
driven by one-cylinder gas engines 
which were provided with carbure- 
tors both for gasoline and for illu- 
minating gas. Fuel was selected on 
the basis of local prices. One station 
once used a gas engine which was 
powered by coal gas manufactured at 
the station; this drove a centrifugal 
pump. In the present stations there 
is a wide range in pump sizes and 
in supplementary equipment. 


He mentioned many points which 
should be continuously checked and 
maintained if pumps are to give con- 
tinuous, efficient service. Electric 
motors are generally dependable but 
should be given adequate care. Un- 
usual and puzzling experiences with 
auxiliary equipment such as auto- 
matic devices made an interesting 
recital, and the solution of each 
problem provided useful information. 
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Many suggestions were made which 
should be of value in design and 
equipment of new stations. 

For example, in older stations not 
equipped with built-in hoisting 
equipment, it has proven efficient to 
use a bridge type hoist to lift heavy 
parts. Such a hoist is made for han- 
dling automobiles; it has a rated 
capacity of two tons and costs about 
$125.00. In his first experience with 
this equipment on one pump disman- 
tling job, the entire cost was saved 
and its advantages were so apparent 
as to warrant the purchase of a sec- 
ond hoist. A number of improve- 
ments in personnel relationships 
were also discussed and will prove 
generally applicable. This is another 
paper to watch for and review care- 
fully when it appears in Sewage 
Works Journal. 

“Principles and Factors Influenc- 
ing Vacuum Filtration of Sludge”’— 
by Albert L. Genter, Consulting En- 
gineer, Baltimore, Md. 

Mr. Genter presented the essential 





A. L. Genter J. 
Elutriation Engr. Hersey Meter Co. 
Baltimore, Md. So. Boston, Mass. 
(His paper a classic (His last convention 
on sludge filtration) as mgr. of exhibits) 


Herman Smith 


parts of his paper at the Maryland- 
Delaware Conference in Washington 
last May, and it was reviewed in 
WATER WORKS AND SEWERAGE, page 
271, June, 1941. The present paper 
has been enlarged by the addition 
of considerable new information. It 
can safely be predicted that this 
paper, when printed in Sewage 
Works Journal, will become a classic 
reference in the field of sewage 
treatment. 


Le Roy W. Van Kleeck, Senior 
Sanitary Engineer, State Depart- 
ment of Health, Hartford, Conn., dis- 
cussed Mr. Genter’s paper, noting 
that it represented a basis for fur- 
ther practical research. He stated 
that this is the first attempt to co- 
ordinate the general mathematical 
principles of sludge filtration with 
actual practice, without resort to 
theoretical calculations which are of 
little or no interest to filter oper- 
ators. 

Mr. Van Kleeck’s experience su- 
pervising installations in his State 
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checks the accuracy of Mr. Genter’s 
recommendations. In addition, he 
pointed out that a number of plants 
have found prechlorination to be of 
decided advantage during the warm 
months, since it maintains raw 
solids in a fresher condition for 
filtration. Secondary screening prior 
to filtration is desirable to eliminate 
rags from pipe lines, conditioning 
tanks, and filter vats. 

Further study on the subject 
should consider improvements in the 
design of filters for special purposes, 
a clearing house for practical help 
in problems which develop, and there 
should be more research devoted to 
coagulants, filter cloths, and condi- 
tioning practice. 


SEWAGE FEDERATION CONVENTION—PART TWO 











PART 3. NEXT MONTH 


To follow in our next issue will be the third and concluding 
installment of this report, which will be devoted to the extremely 
interesting “Symposium on the Control and Operation of Sewage 
Treatment Units,” participated in by outstanding operators; the 
“Operator’s Turn-Table,” which followed the Operators’ Break- 
fast under leadership of Van Kleeck and Poole; and “Experiences 
in Utilization of Sludge Gas in Moderate Sized Treatment Plants” . 
by Martin, McNamee and others. 


With apologies to those who contributed to these worthy por- 
tions of the program, it is regretted that space did not permit of 
covering all technical sessions in the two installments.—L. H. E. 

















USE YOUR PRIORITY 
RATING 


“How To Get A Priority”—is a 
timely and important message from 
Wallace and Tierman’s recently 
established Priorities Dep’t. to the 
comprehensive mailing list of this 
company. Supplied, is a complete 
copy of the official and highly im- 
portant “Preference Rating Order 
No. P-46” issued by Mr. Donald Nel- 
son, Director of Priorities. It is the 
last word in the nature of specifying 
priority ratings allowed all essential 
public utilities in the procurement 
of equipment and materials for 
maintenance, repairs and certain op- 
erations. Attached and emphasized is 
the important “Certificate of Accept- 
ance” (a very simple form) which 
must be filled in and mailed to the 
Office of Production Management in 
Washington. It is merely a form of 
registration which when filed with 
O.P.M. automatically gives the appli- 
cant the authority needed to place 
the priority rating of A-10 on ail 
orders placed for materials on equip- 
ment considered essential to main- 
tenance and operation of the water 
or sewerage system or other public 
utility. 

The especial plea of W & T., in 
their explanatory clarifying folder, 
is “Please Help US to Help YOU.” 
In this direction it is explained that 
only those orders supported by the 
priority rating number placed there- 
on conscientiously by the purchaser 
can be used by the manufacturer or 
supplier in securing their own prior- 
ity number so essential in procuring 
replacements of materials supplied 
to the water and sewerage fields. It 
is a fact that any manufacturer re- 
quiring materials on the restricted 
lists for production of equipment or 
materials used in the water and 
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sewerage fields is taking consider- 
able chances when filling orders not 
properly fortified by the priority 
rating clearly indicated “as author- 
ized by Preference Rating Order P- 
46.”’ The risk is that scarce materials 
needed for filling future orders will 
be denied—thus placing the pro- 
ducer and future purchasers in a 
serious situation created by depleted 
manufacturing inventories. 

Any water works or sewerage 
manager who has not properly filed 
the O.P.M. “Acceptance Certificate” 
of using a priority number is doing 
so at risk to the supplier and also 


his own operations. The filing should 
be attended to at once. In this direc- 
tion, the material and clarifying ex- 
planatory folder of W &T will prove 
very helpful. If you haven’t filed, or 
if you would like further informa- 
tion concerning your priority rights, 
request a copy of “How To Get A 
Priority” from Wallace and Tiernan 
Co., Newark, N. J.—or the request 
may be addressed to “WATER WoRKS 
AND SEWERAGE,” 155 East 44th St., 
New York City. 


[Note—This item was prepared as a trade 
literature review item. However, it is ob- 
viously not trade literature and because of 
its importance has been switched to this 
position.—Ed. ] 





Interesting Method of Pipe Handling 














This combination of a LeTourneau Crane and the general utility “Caterpil- 
lar” Diesel D4 Tractor is handling and laying 8-ft. sections of 48-in. concrete 
pipe weighing 3% tons each. 





















DOSAGE CONTROL IN SEWAGE 


CHLORINATION 
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employing disinfection by chlor- 

ination, some control of chlorine 
dosage is necessary to meet the vary- 
ing needs. The larger the plant the 
more important is such control, both 
from the standpoint of economics and 
bactericidal efficiencies. With chlor- 
ine on the restricted use list of the 
Federal Government, efficient and 
non-wasteful usage becomes the more 
important—and, therefore, there is 
particular merit in efficient applica- 
tion control in the sanitary field 
which is enjoying a priority rating— 
only second to direct defense. 

Quite obviously, any system of 
continuous chlorine dosage control to 
meet variable conditions will produce 
the most efficient results“. Lacking 
continuous control, some “program- 
med step by step method of chlorina- 
tion’ offers the best substitute. 
The time interval of the steps may 
be dictated by the size of the treat- 
ment works, the variables of chlorine 
demand and flow, the plant personnel 
and operation routine, the desired 
results, and the economy involved. 


The effect of all these factors was 
considered in the development of 
the control system for the Buffalo 
Sewage Treatment Works. In a pre- 
vious paper from this laboratory on 
“Variations in the Chlorine Demand 
of Buffalo Sewage’? the effect of 
plant design and pumping schedules 
on the variations in chlorine demand 
were discussed. Inasmuch as these 


|: any sewage treatment works 


effects apply with equal force to con- 
siderations of dosage schedules, they 
may be advantageously quoted here. 





By 


J. W. JOHNSON 
Asst. Works Supt. 


BUFFALO SEWER AUTHORITY, BUFFALO, N. Y. 


“In considering the results of any 
study of this kind, the effects of the 
physical plant and its operating 
schedules and conditions must be 
taken into account. For example, at 
Buffalo the sewage is pumped by one 
or more of six vertical centrifugal 
pumps of 550 h.p., each having a ca- 
pacity of 120 to 140 m.g.d. Two of 
the pumps have two speeds and at 
low speed can pump from 80 to 100 
m.g.d. The actual pumping rate de- 
pends on the total dynamic head. 

The effect of this physical factor 
is shown in the record charts of the 
metered flow through the plant for, 
with an interceptor which allows 
some reservoir capacity, it is possible 
to use one pump for a long period of 
time independently of the variation 
in the flow into the interceptors. 
This reservoir capacity has a damp- 
ing effect on the flow peaks and 
makes normal variations gradual. 
For this reason any study of chlor- 
ine demand (at Buffalo) must take 
into account the fact that although 
the flow variations do follow the 
normal curve for a sewage treatment 
plant, such flow is comparatively 
more constant throughout the day. 
Any significant changes in pumping 
rates are stepwise by the capacity 
of either a low or high speed pump. 

Another factor to be considered 
in interpreting the chlorine demand 
of Buffalo sewage is the relatively 
short run from the outskirts of the 
city to the treatment works. The 
total time of flow through the inter- 
ceptors is not over five to six hours, 
with the major portion of the sewage 
flow reaching the treatment works 
in three to four hours. Although the 
interceptor has a capacity equivalent 
to approximately five hours, the rate 
of pumping under normal operating 
conditions is such that actual stor- 
age of the liquid portion is relatively 
small. Thus the sewage arrives at 
the plant relatively fresh. With the 
absence of sulfates in the city water 
supply, there is little or no hydrogen 
sulfide present in the sewage; and, as 
has been earlier reported, the 
chlorine demand is on this account 
relatively low by comparison with 
that of many other cities. 

Still another reason for the low 
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chlorine demand is the high dilution 
of the sewage. This derives from a 
high per capita water usage and flow 
equivalent to approximately 200 g.c.d. 

A third reason for somewhat lower 
demands than observed elsewhere 
may be due to the technique used 
in the Bird Island Laboratory for 
determining chlorine demand. The 
spot plate technique, which has 
been earlier reported‘ *’, apparently 
gives results slightly lower than the 
technique of the present standard 
method’), 


The Chlorination Plant 


In order to give a picture of equip- 
ment and its relation to chlorine dos- 
age control, a short description of 
the chlorination department follows: 
The plant is equipped with five semi- 
automatic (converter control) solu- 
tion feed vacuum chlorinators, each 
capable of delivering 6000 lbs. of 
chlorine per day. These machines 
feed chlorine at variable rates which 
follow all changes in flow rates. Ton 
containers of chlorine are brought 
into the building by means of an 
overhead trolley crane and set in two 
battery cradles of five containers 
each. Each battery is connected by 
a common header from which the 
liquid chlorine may be drawn to one 
or more of five steam-coil evaporat- 
ors. Use of these evaporators is ne- 
cessitated because the daily chlorine 
dosage is greater than the maximum 
possible continuous withdrawal of 
chlorine in gaseous form from five 
containers. 


Pre-Chlorination Practiced 


The chlorine is conveyed in 
aqueous solution through rubber 
lined pipes to diffuser nozzles located 
in each of two sewage conduits. 
These diffusers discharge into the 
sewage after a short aeration period 
some distance ahead of the sedi- 
mentation tanks which serve as 
chlorine contact basins and equaliz- 
ing units. Complete mixing of chlor- 
ine solution in the sewage is ob- 
tained, almost immediately with the 
efficient diffuser installed. Indi- 
vidual evaporators and chlorinators 
are interconnected but any chlorin- 
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ator may feed to either sewage con- 
duit. Amounts of chlorine fed are 
recorded in rates per 24 hours and 
integrated in total pounds per day 
by ‘Telemetric’ chlorine flow re- 
corders. 

From considerations of the pump- 
ing schedules, and the variations in 
the chlorine demand from hour to 
hour, it was found advisable to adopt 
hourly dosage control‘). This -period 
could be fitted well into a sampling 
schedule; it was not too long a period 
to allow uneconomical waste if over- 
dosage occurred, or too long a period 
for undertreatment in case of under- 
dosage; it was but slightly more than 
average contact time (estimated to 
be one-half of the theoretical de- 
tention period) within the clarifiers. 
Changes in rate of sewage flow from 
hour to hour were relatively of no 
importance since a pump discharge 
is practically constant, varying only 
slightly with the level in the wet well. 
However, the chlorine demand in 
p.p.m. may vary considerably from 
hour to hour. Under these condi- 
tions the use of flow converters to 
control dosage according to flow was 
only of partial value, because during 
the morning hours the dose would be 
below the demand and after the mid- 
day peak there would be an over- 
dosage. 


A Control System Developed 


In the development of a control 
system, it was necessary to set up 
certain definitions, techniques, dos- 
age curves, control tests, and factors. 
These were essential to meet all pos- 
sible variations of chlorine demand 
by hours or seasons, and with temp- 
erature and storms and industrial 
wastes as well as with pumping 
schedules and other operating condi- 
tions. 


Definitions 

Chlorine Demand: The parts per 
million (mg. per liter) of chlorine 
required to be added as chlorine 
water (Img. C1, per ml.) to produce 
0.1 p.p.m. of residual chlorine after 
15 minutes contact of the chlorine 
water and sewage. (Hypochlorite so- 
lutions will give lower chlorine de- 
mand values and their use does not 
simulate actual practice in plant op- 
eration.) 

Residual Chlorine: That chlorine 
added to water or sewage which is 
available, after a definite contact 
time, for reaction with orthotolidine 
or potassium iodide. It is the sur- 
plus of active chlorine added which 
is not required in satisfying the 
chlorine demand of the liquid chlori- 
nated. 


Spot Test: The determination of 
the residual chlorine in chlorinated 
liquids by the addition of 3 drops of 
orthotolidine reagent to 1 ml. of 
sample on a conventional Jaboratory 
spot plate. 

Immediate Chlorine Demand 
(1.C.D.): The parts per million (mg. 
per liter) of chlorine required to be 
added as chlorine water (1 mg. Cl, 
per ml.) to produce 0.1 p.p.m. of res- 
idual chlorine when a spot test is 
made on the sewage immediately 
after after the addition of the stand- 
ard chlorine water. This value is in- 
dicated by the abbreviation I.C.D. 

Reagent Factor: The factor used 
to calculate p.p.m. of chlorine de- 
mand from the amount of chlorine 
water added to the sample. This fac- 
tor is calculated from the size of the 
sample (in ml.) used for the de- 
termination, and the strength of the 
chlorine water in mg. per ml. Re- 
agent factor x ml. of chlorine water 
= p.p.m. of chlorine demand (C.D.) 

Chlorine Demand Rate per 24 
Hours: The feeding rate, in terms 
of pounds of chlorine added per day, 
required to satisfy the chlorine de- 
mand of any given flow of sewage 
with a particular chlorine demand, 
i.e., the rate of feed required in ]bs. 
/2A4 hrs. to meet the chlorine require- 
ment for the flow and sewage 
strength (chlorine demand) existing 
at any hour. Chlorine demand rates 
per day equal p.p.m. of C. D. « flows 
in m.g.d. & 8.34. This value can be 
determined directly from the Mul- 
tiple Chlorine Demand Nomograph, 
published in the November, 1940, 
issue of this magazine ‘. It is an 
adaptation of a single nomograph for 
chlorine demand originally developed 
by Everette C. Handorf ‘. 

Chlorine Demand in Pounds per 
M.G.: Lb. per m.g.—p.p.m. of C.D. 
x 8.34. 

Dosage Factor: The factor by 
which the chlorine demand (lb. per 
m.g.) at any particular hour must be 
multiplied to determine the chlorine 
dosage rate (lb. per m.g.) for the 
following hour. 

The use of this factor is necessary 
in the control of the chlorine dosage 
because the time required for col- 
lecting the samples and making the 
chlorine demand test, makes it im- 
possible to ascertain the demand un- 
til about 40 minutes after the sew- 
age represented by the sample has 
been chlorinated. This factor is af- 
fected by the time of day, season of 
the year (temperature of sewage) 
and storm flows. 

Dosage Rates: The number of 
pounds of chlorine to be added to 
each million gallons of sewage 
pumped during the succeeding hour. 
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DOSAGE CONTROL IN SEWAGE CHLORINATION 


The Detwaiinution of 
Chlorine Demand 


Approximately a 5 pint sample of 
raw sewage is collected every hour 
on the hour at the inlet well. Equal 
quantities of clarifier influent (ap- 
proximately 1 minute after chlorine 
dosage) and of plant effluent are col- 
lected within 10 minutes of the raw 
sewage samples. All three samples 
are delivered immediately to the lab- 
oratory for analysis. Residual 
chlorine tests are made both on the 
chlorinated clarifier influent and ef- 
fluent. If no residual exists in these 
two samples, the chlorine demand is 
determined on all three samples ap- 
proximately 15 minutes after collec- 
tion, as follows: 

(1) Reagents: Chlorine water 
made by passing chlorine’ gas 
through distilled water or tap water 
(if low in carbonates) until 1 ml. 
contains approximately 1 mg. of 
chlorine. Standardize by titration 
with thiosulphate. Orthotolidine in- 
dicator solutions as recommended in 
“Standard Methods for Water and 
Sewage Analysis,” 8th edition. 

(2) Procedure: Measure out 5 por- 
tions of sewage to be tested, by com- 
pletely filling 200 ml. Erlenmeyer 
flasks which actually hold approxi- 
mately 217 ml. To the first of these 
samples add the standard chlorine 
water, 0.5 ml. at a time (equivalent 
to approximately 2 ppm. of 
chlorine) mixing by gentle agitation 
until a spot plate test, using 3 drops 
of orthotolidine solution and 1 ml. 
of the sample, gives a detectable yel- 
low color‘*) but not necessarily a non- 
fading color. Call this the immedi- 
ate chlorine demand (I.C.D.). 

Using the I.C.D. as the basis of 
dosage, add reagent chlorine water 
to the other flasks in increasing 
quantities, using increments of 0.2 to 
0.5 ml. above the I.C.D. Gently mix 
the contents of all flasks and allow 
to stand for exactly 15 minutes. At 
that time determine the residual 
chlorine in each flask by a spot test. 
(It may generally be expected that 
the I.C.D. is approximately 80 per 
cent of the 15 min. chlorine de- 
mand.) 

Usually 1 minute is sufficient for 
the development of maximum color. 
Use standards made from chlorine 
water or permanent standards made 
from copper sulfate and potassium 
dichromate solutions. These latter 
must, however, be adjusted to match 
the hue produced by chlorine water 
and orthotolidine in a spot plate. 


When the maximum color has de- 
veloped in all spots determine the 
dosage which has produced 0.1 p.p.m. 
of residual chlorine, or thereabouts. 











DOSAGE CONTROL IN SEWAGE CHLORINATION 


In the absence of standards for com- 
parison, pick the spot with the mini- 
mum color. This color is approxi- 
mately 0.1 p.p.m. In some cases it 
may be necessary to interpolate in 
order to determine the amount of 
chlorine reagent necessary to pro- 
duce the minimum readable color. 
(3) Calculations: Calculate the 


chlorine demand from the amount of 
chlorine water used and the reagent 
factor, as_ illustrated previously. 
When using 250 ml. of sample; ml. of 
chlorine solution X mg. of chlorine 
per ml. X 4 equals p.p.m. chlorine 
demand (C.D.) or prepared tables 
may be used for different sized sam- 
ples and different reagent factors. 
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For the data records the Chlorine 
Demand Rate in pounds per 24 hours 
is determined from the chlorine de- 
mand in p.p.m. and the registered 
sewage flow at the time of the sam- 
pling. The Chlorine Demand Nomo- 
graph ‘*) is used for this calculation 
and the resulting value is utilized in 
weighting the 24 hour average 
chlorine demand in parts per mil- 
lion. This nomograpkh which was 
published on page 547 of “WATER- 
WORKS AND SEWERAGE” for Novem- 
ber, 1940, is here reproduced for the 
benefit of those who may not have 
the November issue. 


Directions for Using the 
Nomograph 


In reading the nomograph to de- 
termine the chlorine demand or 
dosage in 1,000 pounds per day from 
the p.p.m. and the flow in m.g.d., a 
simple algebraic rule for multiplica- 
tion must be remembered, viz., plus 
times plus equals plus, plus times 
minus equals minus, and vice versa, 
and minus times minus equals plus. 
Therefore, if the A+ and C+ scales 
are used, read on B+, or if A+ and 
C— are used, read on B—, or if A— 
and C— scales are used, read B--. 


The use of these scales in this 
manner allows a range of from 1 
part per million and 1,500 m.g.d. to 
150 p.p.m. and 10 m.g.d. with the 
thousand pounds per day varying be- 
tween 0.1 and 1,500. Factors or mul- 
tiples of 10 extend the range in both 
directions. By the use of factors or 
multiples, the readings can always 
be kept in the area most easily read. 
A factor of 1,000 will easily convert 
thousand pounds per day to pounds 
per day. Scales “A” and “C” can be 
used for quantities rather than rates 
per day, in which case Scale “B”’. 
reads in quantities rather than rates 
per day. 


The nomograph has other applica- 
tions than in chlorine application. It 
may be used to calculate pounds or 
thousand pounds of solids in sewage, 
or sludge, from the analysis and the 
volume, and for other purposes. 


This type of nomograph has sev- 
eral advantages, its use is simple, it 
gives relatively accurate readings, 
its system and use can be easily 
taught to routine control, and it 
eliminates much calculation where 
the chlorine demand determination 
is made frequently. 
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Determination of Chlorine 
Dosage 


After the determination of the 
chlorine demand on the 3. samples, 
the results must be translated into 
operation control. The data avail- 
able for this use include the follow- 
ing: 

a. The 15-minute chlorine de- 
mand of the raw sewage. 

b. The residual chlorine or chlor- 
ine demand (as the case may be) of 
a sample of sewage that had been 
chlorinated 1 minute before the sam- 
ple was taken and approximately 15 
minutes before the test is made. 

ec. The residual chlorine or chlor- 
ine demand of a sample of settled 
effluent (from the clarifiers) which 
has been chlorinated approximately 
40 minutes (approximate contact or 
flow through time) before the sample 
was taken and 55 to 60 minutes be- 
fore the test is made. 


Obviously all of these data repre- 


If there were no other factors in- 
volved, it would be possible to ealcu- 
late the Chlorine Dosage Rate in 
pounds per million gallons for the 
succeeding hours from these factors 
and the chlorine demand in p.p.m. 
of the sample of the previous hour. 
However, it has been found in prac- 
tice that there is a seasonal empirical 
factor that must be applied to these 
calculations. In the winter time it 
is found that something less than the 
calculated chlorine dosage from Jab- 
oratory tests will satisfy the actual 
demand of the sewage in the plant 
and will produce a residual chlorine 
content in the sewage 15 minutes 
after dosage. In the summer the 
reverse is true. A study as to the 
reason for this empirical factor is 


underway, but as yet no explanation 
is available. Therefore, a series of 
Dosage Factors to fit operating con- 
ditions has been developed for the 
various seasons. These are shown in 
Table II. 

Having determined the demand of 
the raw sewage in p.p.m., then by the 
use of the various tables the Dosage 
Rate in pounds per million gallons 
can be calculated for the succeeding 
hour. The value is telephoned to the 
operator in the chlorination depart- 
ment, who observes the rate of flow 
(m.g.d.) in each sewage conduit, 
multiplies the dosage rate by the 
flow and sets the chlorinators ac- 
cordingly for the succeeding hour. 

As might be expected, there are 
exceptions which will not fall into 


TABLE II 
FACTORS FOR DETERMINING CHLORINE DOSAGE 


Seasonal Dosage Factors for the Determination of the Chlorine Dosage for Any 
Hour from the Analysis of a Sample of the Previous Hour 
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this regular routine. The tests on 
thé chlorinated influent and effluent 
samples ‘are an aid in checking opera- 
tion and exceptional conditions. For 
example, the chlorinated influent 
sample is approximately 15 minutes 
old when it is “spotted out” in the 
laboratory. This is a check on the 
chlorinator control, for the attempt 
is made to maintain a 0.1 p.p.m. resi- 
dual at 15 minutes to effect a proper 
bacterial kill‘®. Any continued over- 
or-under-chlorination at this point 
calls for adjustment of the dosage 
factor. Likewise, the test on the 
effluent may indicate a chlorine de- 
mand and need for adjustment more 
than a slight chlorine demand in the 
effluent indicates a dosage too low 
to produce effective disinfection. 


Special Conditions Affecting 
Chlorine Control 


To meet the special conditions 
which arise by virtue of any one or 
more of a number of factors includ- 
ing storms, pumping schedules, and 
others, special rules have been de- 
veloped from practical and theoreti- 
cal considerations. 


(1) For over- or under-dosage: 


a. If the chlorine demand of the 
plant effluent sample is over 0.7 
p.p.m., add the demand in p.p.m. to 
the raw sewage demand in p.p.m. 
for the same hour and use the sum of 
the 2 to determine the dosage rate 
(lb. per m.g.), for the succeeding 
hour. 


b. If the residual chlorine in the 
clarifier influent sample is greater 
than 0.2 p.p.m., subtract the value of 
the residual in p.p.m. from the chlo- 
rine demand of the raw sewage 
sample at the same hour (in p.p.m.) 
and use the difference to determine 
the dosage rate (lb. per m.g.) for the 
succeeding hour. 


(2) For flows requiring more than 1 
pump capacity: 


A table of special dosage factors 
has been developed as follows: 


DOSAGE FACTORS 


During the Period—8 a. m. to 6 p. m., 
inclusive. 


First Second Succeeding 


No. of Hour of Hourof Hour of 
Pumpsin Higher Higher High 
Service Flow Flow Flow 

2 pumps .. 0.7 0.6 06 

3 pumps .. 0.5 0.4 0.3 

4 or more 

pumps ... 0.4 0.3 0.3 

During the Perod— 

7. p.m. to 7 a.m., 
inclusive. 

2 pumps .. 0.6 0.5 0.5 

pumps or 
mere ..... 0.3 0.3 


DOSAGE CONTROL IN SEWAGE CHLORINATION 


When an extra pump is cut out of 
service, this table is used in reverse. 
If the number of pumps is changed 
between hours, during the day, recal- 
culation of the dosage rate is made 
based on these dosage factors. At 
night, however, if pumpage rates are 
changed between hours, no adjust- 
ment is made in the dosage factor or 
rate until the following hour. When 
the number of pumps operating is 
reduced to 1, after storm flows, the 
dosage factor is returned to normal. 


It is obvious from this table and 
system that the chlorine demand of 
the sewage is not completely satis- 
fied during storms or _ storm 
flow periods. This partial chlorina- 
tion is used for two reasons. First, 
at the high flows, the amount of 
chlorine necessary for complete sat- 
isfaction may be more than the 
capacity of the- chlorinating equip- 
ment, particularly during the first 
hour, when both the concentration 
and the total demand in pounds in- 
creases.” Secondly, inasmuch as the 
interceptors are designed to carry 
only 2% to 3 times the dry weather 
flow, there are overflows into the 
river from the intercepting cham- 
bers during pronounced storm flows. 
This storm water is generally con- 
sidered to be of less sanitary sig- 
nificance although the bacterial con- 
centration is relatively unchanged 
from dry weather sewage. Inasmuch 
as excess storm flow and other run- 
off reaches the Niagara River un- 
treated, it is not practical to fully 
chlorinate that portion of the storm 
flow which does pass through the 
plant. Data on bacterial reductions’ 
show that relatively good disinfec- 
tion is obtained in storms by this 
control. 


(3) For sewage having abnormal 
chlorine demand: 


Occasionally there occur sudden 
increases in chlorine demand or in- 
dustrial peak loads.2 These varia- 
tions cannot be strictly followed by 
hourly adjustments of dosage, partly 
because the analysis, perforce, lags 
behind chlorination and partly be- 
cause the changes are so rapid with- 
in the hour. If the dosage rate in- 
creases less than 25 lb. per m.g. be- 
tween hours, the normal routine is 
followed. If the rate increases more 
than 25 lb. per m.g., and the pre- 
vious dosage rate was above 60 |b. 
per m.g., then the determined rate 
is averaged with the previous hour 
and the mid-point between the two 
rates is actually used. 


If the demand suddenly decreases, 
particularly after an industrial peak 
load, the decrease is followed if it 
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is less than 25 lb. per m.g. If the 
decrease is more than 25 lb. per 
m.g. and the previous dosage rate 
was more than 30 lb. per m.g., then 
the determined rate is averaged 
with that of the previous hour and 
the average of the two is actually 
used. 


Under normal conditions when 
these changes occur, the maximum 
dosage to be used is 125 lb. per 
m.g. and the minimum dosage to be 
employed is 10 lb. per mg. The 
routine tests on the clarifier influent 
and effluent serve as checks on the 
efficacy of this system. 


(4) For sewage exhibiting false end 
points with orthotolidine: 


When color develops on a spot 
plate by the addition of orthotolidine 
to raw sewage (without any added 
chlorine) it is an indication of some 
industrial wastes which affect the 
orthotolidine reaction. Bacterial 
tests® indicate that the waste is not 
chlorine since the bacterial content 
is unaffected. Therefore, when this 
condition occurs, compensation for 
the color must be made in determin- 
ing the end point in the chlorine de- 
mand test. 


(5) For conditions existing when 
supernatant liquor is drawn 
from the sludge digestion tanks 
and returned to the sewage con- 
duits ahead of chlorination: 


Under normal operating conditions 
the effect of supernatant liquor on 
the chlorine demand is practically of 
no quantitative significance, especial- 
ly if the rate of return is relatively 
constant. If, however, for some rea- 
son the supernatant liquor has a 
high demand, a sufficient quantity of 
chlorine is added to the dosage rate - 
to satisfy the demand of the super- 
natant liquor at the rate it is being 
returned. 


(6) For conditions existing when 
“chlorine smoke” is produced: 


“Chlorine smoke” is a thin bluish 
smoke with an acrid odor. It seems 
to be a mixture of ammonium chlo- 
ride and chloramines. The former 
has been found to crystallize in the 
ventilating system, and the latter is 
unquestionably present, as indicated 
by the pungency of these fumes. It 
is given off from the conduits within 
a few minutes after dosage when the 
chlorine residual is above 0.3 p.p.m. 
To alleviate this condition when ob- 
served, the chlorine dosage to the 
conduit giving off the “smoke” is de- 
creased until the condition disap- 


pears. 
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Maintenance of Chlorination 
Equipment 


All of these control methods out- 
lined are chemical tests to determine 
the amounts of chlorine to be used. 
Actual physical control of the chlo- 
rine dosage is by the chlorinating 
machines themselves. It becomes 
quite apparent, therefore, that the 
chlorinating equipment must _ be 
maintained in good operating order. 


Mechanical repair or replacement 
has been normal and except for some 
replacement work by the manufac- 
turers, most of the maintenance has 
been done by the operators and the 
mechanics. Of more particular in- 
terest are some of the unusual oc- 
currences and repairs or cleaning 
necessitated thereby. 

For example, during the summer 
months, caddis flies, which are prev- 
alent in the locality, have added to 
the difficulties of operation. The in- 
sects alight in the water of the bell 
jar tray and are drawn into the ap- 
paratus plugging the water lines. 
The mortality of bell jars was high 
in the first two years. Uneven pres- 
sure exerted on the rim of the jar 
by the stops being too tight caused 
strain and sudden differences in tem- 
perature between gas and water con- 
tributed to the cracking, but greater 
care and attention to these details 
has reduced this breakage. . 

By changing the header line, to 
which tanks in a battery are con- 


nected, it was possible to allow full 
flexibility in the copper connecting 
tubes. This rearrangement elim- 
inated replacement due to tube kink- 
ing. 

Accumulation of chlorine “taffy” 
or “gum” in the evaporators has re- 
sulted in sudden discharge into the 
bell jars at times. Some of this ma- 
terial is high in ferric chloride and 
the fact that pipe lines have been 
found to contain ferric chloride in- 
dicates a possible reverse migration 
of water. This migration may have 
occurred due to back pressure in idle 
chlorinators. 

It was observed that chlorine solu- 
tion was backing up into idle ma- 
chines from the discharge lines. This 
occurred apparently because of chip- 
ping of the glass ball check valves 
in the lines from the individual chlo- 
rinators. This corrosive solution 
caused disintegration of the chlo- 
rine needle valve stems, thereby re- 
quiring more replacement of this 
item than any other. It has, there- 
fore, been found expedient to keep 
idle machines operating under a 
slight vacuum, and frequently to 
drain all tubes and valve chambers 
40 insure removal of the corrosive 
solution. 

Cleaning of these various items 
has been by several methods. Carbon 
tetrachloride or acetone has been 
used to clean bell jars of “gum”; 
steam followed by hot air or acetone 
has been used to clean iron pipe lines 


carrying liquid chlorine. Pressure 
reducing diaphragms have had to be 
replaced because they developed fine 
pin holes, possibly due to corrosion 
induced by the suspected reverse 
migration of water. 

In summarizing, it should be 
pointed out that the details of the 
Buffalo method of dosage control are 
subjected to slight revision as chem- 
ical, bacteriological, and operating 
data continue to be obtained, but the 
fact that the disinfection results® 
have been satisfactory indicates that 
the principles of the system are ba- 
sically sound and proper. 
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Venturi Metering 
Yesterday and Today 
(1903 vs. 1941) 


This interesting picture was one 
amongst others shown on the screen 
by Chas. G. Richardson of Builders- 
Providence, Inc. (formerly Builder’s 
Iron Foundry), when delivering a 
paper before the New England Sew- 
age Works Association on “Metering 
in Sewage Treatment.” We consid- 
ered it sufficiently interesting to ask 
for a copy for reproduction. 

On the left is the earliest installa- 
tion of a Venturi Tube and Recording 
Register for sewage measurement. 
It was installed in the Boston Sew- 
erage System in 1903 and operated 
for 36 years. It was replaced in 1939 
by the modern stream-lined Regis- 
tering Indicator-Recorder, of the 
type pictured alongside, which is ac- 
tuated by compact synchronous mo- 
tors and an electric clock in contrast 
with the two 250 lb. weights supply- 
ing the operating force for the 1908 
model which recorded up to 75 mgd. 
through a 48x24 inch Venturi Tube. 
We were rather taken with the 
shrine effect. 
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A Discussion on Pumps, Installation, Design and Operating Problems 


to discuss briefly the problems 

encountered in moving sewage 
sludges from one tank to another. 
The paper covers the type of pumps 
used for sludge pumping, their re- 
spective advantages and disadvan- 
tages, the design of sludge lines, and 
the problems involved in sludge 
pumping and their solution. Since 
the writer’s firm manufactures all 
types of pumps commonly used for 
sludge pumping, an opportunity is 
presented to discuss the subject from 
experience gathered in actual plant 
operation. 


Ts purpose of this paper is 


The Plunger Pump 


The plunger pump is popular be- 
cause of its positive displacement 
characteristics. It will pump mix- 
tures of sludges, sewage gases, and 
air equally as well as liquids. It is 
this self-priming feature which 
makes the pump more readily primed 
than a centrifugal pump where a 
suction lift is involved, or high spots 
exist in the suction line where gases 
may accumulate. Beyond this char- 
acteristic, however, it is questionable 
whether this pump offers any other 
superiority over other well-designed 
sludge pumps. 

The following are some of the 
objectionable features of the plunger 
pump. The pump is often very 
noisy, complaint being frequent 
that it pounds and knocks. Such 
pounding is due to the reversal 
stresses in the different parts of the 
pump, caused by the starting and 
stopping of the column of heavy 
fluid on the suction and discharge 
side at each stroke. This noise can 
often be minimized by providing ade- 
quate air chambers on both the suc- 
tion and discharge sides, and by re- 
ducing the pump speed. The reverse 
flow of the sludge through the valves 
is commonly known as slippage. It 
reduces the delivery of the pump, 
and, as a consequence, its efficiency. 

Another objectionable feature is 
the maintenance required to. keep 
the packing tight. If the packing is 
too soft, too loose, or improperly 
placed, the operator might find him- 
self as well as the walls and floor 
sprayed with sludge, leaving an un- 
pleasant taste and a messy cleaning 
job. Then if the packing is too 
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tight, scored pistons or cylinders 
and broken shear pins may be experi- 
enced. The amount of grit in the 
sludge will govern the life of the 
packing and, likewise, the wear to 
which the pistons and cylinders will 
be subject. An effective grit cham- 
ber at the head of the treatment 
plant is an asset in prolonging the 
life of sludge pumps, and plunger 
type pumps in particular. 

The valves on the suction and dis- 
charge side, whether they be ball or 
flap type, often require frequent at- 
tention. Clogging material will ac- 
cumulate under the valve seats and 
around the valves and may cause 
the pump to stop delivering com- 
pletely. The valves should, there- 
fore, be inspected periodically. Poor 
valves may swell and stick, or the 
rubber may soften or become worn 
down by gritty material to a size 
that can be forced into the pump or 
piping. . 

The Centrifugal Pump 


Centrifugal sludge pumps cannot, 
like the plunger pump, handle sludges 
containing large amounts of gas or 
air. If there is too much sludge gas 
and air present, the centrifugal pump 
becomes gas-bound. Therefore, it 
can readily be seen that this type of 
pump is not as adaptable for use 
where there is a suction lift or 
where air or gas pockets can exist in 
suction lines. It is also necessary 
to prevent air from being sucked in 
through the stuffing boxes. For this 
purpose waterseals must be provided. 
This does not mean that this type 
pump cannot be used for suction lift 
duty. On the contrary, there are 
many centrifugal sludge pumps oper- 
ating successfully under suction lifts 
up to fifteen feet. 


When suction lift duty is involved, 
a priming chamber should be provid- 
ed. This priming chamber must per- 
form the dual service of automatic 
priming and removing accumulated 
air and gases from the suction line. 
Where a suction lift exists, the dis- 
charge nozzle of a horizontal cen- 
trifugal pump should be on the top 
side of the volute, either parallel to 
the floor or in a vertical upright po- 
sition. If the discharge nozzle faces 
downward, or is placed on the bottom 
of the volute parallel to the floor, the 
pump can not be readily primed be- 
cause there is no way for the en- 
trapped air and gas in the top of 
the casing to escape. 


It may surprise some to hear that, 
in general, the so-called non-clog 
type centrifugal pump has _ not 
proven very satisfactory for sludge 
pumping service. The smaller the 
capacity, the more clogging difficul- 
ties could be expected from the con- 
centrated amounts of hair, rags, and 
stringy material in the sludge. Best 
results are obtained if the suction 
line is short. The whirling action 
induced on the suction side of this 
type pump is not conducive to 
trouble-free operation. The impeller 
motion causes the sludge in the suc- 
tion pipe to rotate in a whirling or 
spiral motion for a distance of fif- 
teen feet or more. This whirling 
action will often twist and enmesh 
the concentrated hair, rags, and 
stringy material in the sludge into 
ropes, or wads, which will then clog 
the impeller of so-called non-clog 
pumps. Another objection is that 
the centrifugal force at the suction 
eye of the impeller may partially 
dewater the sludge and thus cause 
clogging. 

Centrifugal pumps perform best 
under positive suction head condi- 
tions. This type pump is preferred 
by many because its operation is 
quiet and clean, and there are no ball 
valves or flap valves incorporated 
which would need periodic attention. 


Force-Feed Centrifugals 


In spite of all the inherent weak- 
nesses of the plunger pump, until the 
development of special force feeding 
centrifugal pumps, the plunger pump 
was the best available for pumping 
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sludges, particularly in the small 
capacity ranges. Numerous attempts 
were made to design a sludge pump 
incorporating the good features. of 
both the plunger pump and cen- 
trifugal pump. In this direction the 
best answer today is the sludge 
pump conceived by the late Walter 
A. Bell while Plant Superintendent 
of the Northside Treatment Plant, 
Chicago, Illinois. This sludge pump 
is a modification of the centrifugal 
pump and is known today as the 
“scru-peller” sludge pump. This 
pump, however, has the inherent 
priming weakness of the centrifugal 
pump. This objection is overcome 
by the use of proper priming equip- 
ment. It has all the advantages of 
the centrifugal pump plus the ability 
to pass solids better than any other 
pump without clogging. Although 
the pump was designed for handling 
sludges, it has been used successfully 
at Army posts since 1934 for pump- 
ing raw, unscreened sewages. 


The “scru-peller’” pump has a two- 
screw conveyor which gives positive 
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feed to a two-port impeller, thus 
eliminating the danger of partial 
sludge dewatering at the suction eye 
of the impeller. Cutting devices are 
provided in the conveyor housing to 
cut rags and other material into 
sizes that will pass through the 
pump. Cutting devices are also pro- 
vided on the back of the impeller to 
prevent packing at this point. The 
suction nozzle is at right angles to 
the conveyor to prevent a whirling 
motion in the suction line. Bearing 
supports are provided at each end 
of the pump, as in plunger pump 
design, to absorb the shock imposed 
by the cutting load. If only one 
bearing was provided, the cutting 
load and uneven sludge concentration 
would impose too severe a load and 
strain on the bearing and_ shaft. 
Likewise, a two-port impeller is pro- 
vided instead of a single vane im- 
peller, because it would be impossible 
to balance a single vane hydraulic- 
ally. The changing consistency of 
the sludge would cause undue vibra- 


tion and whipping of the shaft. The 
operation of this pump is quiet. It 
is clean, because packing troubles are 
corrected in the design features. 
Having no valves, it is free from 
clogging and other ball and flap 
valve troubles. 


The Sludge Piping System 


Now that we have covered the ad- 
vantages and disadvantages of sludge 
pumps, let us consider the factors 
that a well-designed sludge pipe sys- 
tem should incorporate: 


1—A positive suction head is more 
desirable than a suction lift, regard- 
less of the type of sludge pump used. 
Positive suction heads will minimize 
the difficulty of moving heavy 
sludges at the beginning of the 
pumping period. 

2—The suction line should be as 
short as possible. The pipe line 
should be entirely horizontal or slope 
towards the pump or rise vertically 
and then horizontally into the pump. 
The suction line at the point entering 
the pump should never be lower than 
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Sketch Illustrating Some Good and Some Not-so-Good Features of Sludge Pump Installations 
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any other point on the suction line. 
(See sketch.) 


3—The number of bends should be 
at a minimum. Elbows and tees 
should have long radius bends to 
minimize stoppage. 

4—The suction inlet end should be 
located on the side of the sludge 
well to prevent formation of a vortex 
and, as a result, prevent flow of air 
into the suction line. A suction inlet 
in the bottom of the sludge hoppers 
is likely to be clogged by tools 
dropped into the hopper. 


5—Foot valves, float valves and 
check valves should never be used 
on the suction side of the pump. 


6—A combination vacuum and 
pressure gauge should be provided 
on the suction side, and a pressure 
gauge on the discharge side of the 
pump. These gauges will indicate if 
clogging troubles are on the suction 
or discharge side and will indicate 
a build up in pumping head that may 
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be taking place due to sludge caking 
(sludge ring) in the pipe lines. 


7—The check valves on the dis- 
charge side of the pump should be 
placed near the top of the vertical 
run or, preferably, in the horizontal 
section if possible. (See sketch.) 
The position of the valve should be 
such that when the pump is shut 
down undue amounts of grit and 
other foreign material in the sludge 
will not settle and pack on top of 
the flapper and prevent the check 
from opening when pumping is again 
started. 


8—Pipe sizes on the suction and 
discharge side of the pump should 
be selected to assure scouring ve- 
locities (not less than 1 f.p.s.) in 
the sludge lines. Self-cleansing veloci- 
ties will prevent or minimize sludge 
caking on the inside of the pipe. If 
the sludge line is too large to give 
cleansing velocities, the sludge will 
cake on the inside of the pipe line. 
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In time this sludge cake will slough 
off and in all probabilities clog the 
line if not the pump. 


It is difficult to understand why 
most of the sludge lines now in use, 
where the sludge is pumped, were 
not designed to fit the pump capacity 
and also give cleansing velocities. 
We would not think of designing a 
sewer with a velocity less than 2 
f.p.s., even though the solids content 
is only 0.1 per cent. Yet sludge lines 
are built with velocities less than 
0.5 f.p.s., handling concentrated 
solids as high at 6 per cent or more. 


On a gravity system, or the sludge 
withdrawal system of Imhoff tanks, 
there is generally little trouble in 
the use of large sludge pipe lines, 
because normally the sludge lines are 
short and adequate head is available 
so that full opening of the gate valve 
will give high scouring velocities. 
But on a pumping system, the ca- 
pacity of the pump and size of the 





Installation of “Scru-peller” Sludge Pumps at Lebanon, Pa. 





Note short suction lines and clear-water flushing connections into suction line of each pump. Also note the compactness 





and clean appearance of this installation. 
WaTER WorRKS & SEWERAGE, November, 1941 
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sludge line will govern the velocity 
in the pipe. 

In referring to the hydraulic tables 
it will be noted that in order to get 
a minimum velocity of 1 f.p.s., the 
approximate pump capacity for a 4- 
inch line should be 40 g.p.m.; for a 
6-inch pipe, 90 g.p.m.; for an 8-inch 
pipe, 160 g.p.m.; and twice as much 
if a velocity of 2 f.p.s. is required. 
Slow velocities will also cause the 
heavier material to roll along the 
bottom of the pipe line. One can 
picture this rolling action enmeshing 
hair, rags and stringy material in 
the sludges and forming wads that 
may clog the pipe line or valves on 
the plunger pump. 

Arguments generally presented 
are that 6 inch, 8 inch, and 10 inch 
sludge pipes must be used to pass 
the concentrated material and pre- 
vent clogging. The fallacy of this 
argument is that it augments clog- 
ging troubles. If a plunger pump is 
used it is questionable if its ball 
valve chambers will pass a 1 inch 
sphere let alone a 5 inch or 6 inch 
sphere, and we know that match 


sticks will cause plunger pumps to- 


lose their prime and cause a reduc- 
tion in pump capacity due to slip- 
page. If a “scru-peller pump” is 
used, whatever reaches the pump 
that is cuttable will be cut up and 
passed through the pump. Never- 
theless, slow velocities cause sludge 
caking to build up on the inside of 
the pipe. In time this scum will 
break loose and plug the sludge lines 
usually at a bend, fitting, or valve. 


Causes of Capacity Loss 


Perhaps you have noted that the 
pump sometimes does not deliver its 
rated capacity. Let us analyze the 
reason for this condition: In the 
case of plunger pumps, the valves 
may have been worn to an extent 
that they cause too much slippage. 
Then again, sludges when subject 
to a suction lift or vacuum may re- 
lease gasses to an extent that the 
pump may be pumping gobs of air 
followed by slugs of sludge. 

We know that primary sludges 
have a varying degree of moisture. 
The moisture content in the sludge 
will generally be lowest at the be- 
ginning of the pumping cycle and 
will increase progressively to the end 
of the pumping cycle. During any 
cycle of pumping, the moisture con- 
tent may vary from 90 per cent to 
99 per cent. Sludges which have a 
moisture content of only 90 per cent 
will have a very high friction factor 
compared with sludges of 99 per cent 
moisture content. It is for this rea- 
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Section Through Horizontal Chicago “Scru-peller” Sludge Pump 


son that during the first two or three 
minutes or more of any pumping 
cycle it is hard to get the sludge 
moving. The friction loss may be 
five to ten times greater than the 
friction loss during the balance of 
the pumping cycle. 


It is generally easier to pump 
sludges having solids contents of less 
than 7 per cent. Above this point, 
depending on the character of the 
sludge, and particularly if it is 
around 10 per cent, you might have 
less trouble if you shovel it. Another 
point to remember is that sludges 
from one plant may be more difficult 
to pump than sludges from another 
plant, even though the solids content 
may be the same. 


The unpredictable character of the 
sludge and its changing solids con- 
tent has frustrated all attempts to 
establish accurate friction losses in 
sludge lines. As a result, it is more 
or less necessary to estimate the total 
dynamic pumping head. If you wish 
to increase or decrease the capacity 
of ‘the pump, the simplest way is to 
equip the pump with a vari-drive 
type motor. Such a motor will allow 
you to increase or decrease the pump 
capacity by turning a small hand- 
wheel. 


In speaking to operators where 
both plunger pumps and “scru-pel- 
ler” pumps are installed side by side, 
it is surprising to hear the conflict- 
ing arguments that the plunger 
pump will pump heavier sludges bet- 
ter than the “scru-peller” pump and 
vice versa. Questioning fails to re- 
veal any substantiating evidence. 
There is no reason why one pump 
should be able to pump heavier 
sludges than the other if both pumps 
are properly installed and in good 
operating condition. 
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Operating Problems 
—and Their Solution 


You have often heard the remark 
that you should pump sludges at a 
slow rate to prevent pulling a hole 
in the sludge blanket. Also that a 
centrifugal pump will pull a hole 
in the sludge blanket whereas a 
plunger pump will not. Operators 
who made experiments and who took 
sludge soundings before and after 
pumping with both types of pumps 
know that this is not true. A hole 
might be pulled in the sludge blanket 
by any type of pump regardless of 
the pump capacity. The cause of 
this trouble is sludge arching, and 
failure to flow freely to the intake 
line. 


The sludge may arch over the 
hoppers, around the sludge pipe in 
the hopper corners, or the hoppers 
may be too large with flat slopes and 
of improper design. Sometimes fre- 
quent pumping will prevent arching 
or the pulsating effect of the plunger 
pump will break part of it loose. The 
best answer is to squeegee, otherwise 
the breaking loose of the arched 
sludge may allow the gas bubbles to 
float the sludge blanket to the tank 
surface. If this should occur, hosing 
will make it settle readily. 


Squeegeeing the hoppers will also 
reduce the pumping time on rectan- 
gular clarifiers, and it will reduce 
the amount of water formerly 
pumped to the digester. The less 
water pumped to the digester, the 
smaller will be your supernatant dis- 
posal problem. Another good way to 
minimize your supernatant problem 
jis to draw the sludge into a concen- 
tration tank. After an adequate 
settling period decant the clarified 
liquor and then pump the concen- 
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CAMP SHELBY ACTIVATED SLUDGE PLANT 
"Chicage’ Equipped and Sericed 


SHOWS SUPERIOR PERFORMANCE CHARACTERISTICS 











Camp Shelby, Miss., Activated Sludge Sewage Treatment Plant for 55,000 Soldiers. One of the Largest Camps in the Country. Aera- 
tion Battery with “Chicago” Swing Diffusers for Operation on the Tapered Aeration Principle in Circle. Photo by U. S. Army Air Corps. 
LOCKWOOD GREENE ENGINEERS, INC. 

JAMES N. BARNES, in Charge of Sewage Plant Design 
A. H. GUION & CO., Contractor 


WHY ACTIVATED SLUDGE WAS SELECTED SUMMARY OF OPERATING DATA 



































Consistent Complete Treatment Required | Sewage Flow | S-DayB.O.D | Suspended Solids 
Consistently high degree of purification is pro- a iia — += | = 
duced under widely varying sewage flows be- eel Pe i ee | ne | | Se | oo | en Se 
tween 1.7 M.G.D. minimum in June and 13.9 Rate | Daily flu- | duc- flu- | duc- 
M.G.D. maximum in July. Average design flow _— =) - | 
is 5 M.G.D. Maximum peak rate is 12 M.G.D. June! 8.6| 5.37! 5.7 | 167 | 13 92% 182 | 5 (97.5% 

: 5 July | 13.9 | 7.09; 4.4 | 197 | 19 90.5%| 203 | 8 (95% 
During July when the average design flow was *Aug.| 11.4| 4.23} 8.0 | 138 | 7.694.4%| 145| 6.2/95.6% 
exceeded by 41.8 per cent, the average daily  “Sept.) 9.4 | 2.54/10.0 | 146 | 4.397.2%| 185 | 5.8/96.7% 























B.O.D. reduction was 90.5 per cent, and the sus- 


= z *Troops on maneuvers Sept. and part of Aug. 
pended solids reduction was 95 per cent. 


Lowest Construction and Operation Costs 


for Complete Treatment ‘CHICAGO’. EQUIPMENT AT CAMP SHELBY 


Plant completed in 107 days. 


2 25A Comminutors 1 Hot Water Circulating Pump 
Power for aeration is supplied by digestor gas. 36 Swing Diffuser Units 1 Water Seal Pumping Unit 
ss . 60 Channel Diffusion Units 
Operator Training Service wee , Ome Sop 
2 Scru-Peller Primary Sludge 2 Activated Sludge Draw-Off 


Plant was put into operation and operator trained Pumps Raneiiien 
by Chicago Pump Co. Operating Sanitary En- 2 Hori 

: ontal Non-Clog Return — 
gineers whose knowledge of process control and Aettveied Sludge Pumps 1 Siudgo Division Box 
plant regulation is based on ten years experience 
with “Chicago” equipped Plants. 


1 Horizontal Non-Clog Dewa- 1 Odecometer 


tering Pump 3 Tru-Test Sewage Samplers 
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2336 Wolfram Street, CHICAGO, ILL. VACUUM— CONDENSATION — CIRCULATING — BILGE 


H j FIRE — HOUSE — SEWAGE — SCRU-PELLER PUMPS 
ee Ste AERATORS — COMMINUTORS — SAMPLERS 


REPRESENTATIVES THROUGHOUT THE UNITED STATES AND FOREIGN COUNTRIES 
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AQUA NUCHAR Activated Carbon continues to gain in 
popularity because of two facts: it is a superior activated carbon 
and we can offer super-service on deliveries. 

This super-service means speed of delivery when water works 
officials are caught with a sudden taste or odor problem. We 
know that troubles come suddenly—that a spill from some indus- 


trial plant or a sudden growth of algae will bring a vile taste or 


odor into your raw water supply at any hour of the day or night. 
Realizing this, we have spotted stocks of AQUA NUCHAR 
Activated Carbon at*strategic points throughout the country 


with instructions to deliver emergency requirements to municipal 
plants via the fastest routes possible. 


Write to our nearest office for the name and location of the 
warehouse stock of AQUA NUCHAR nearest to you. 


INDUSTRIAL CHEMICAL SALES 


DIVISION a ie VR SN PULP PAPER ome may. a 


230 PARK AVENUE 35 E. WACKER DRIVE 748 PUBLIC Sind BLDG. 844 LEADER BLDG. 
NEW YORK CITY CHICAGO LLINOIS PHILADELPHIA, PA. CLEVELAND, OHIO 
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IN MORE % OF THE 
THAN 15” U. S. A. 


YOU GET BOTH 
with standard tar-dipped 


cast iron pipe 
















IN ~— % OF THE 
THAN s 95% U. S. A. 


TO GET BOTH 


use lined* 
cast iron pipe 


as a carrier 





100 YEARS of high capaci 


WHERE TUBERCULATING WATERS MUST BE TRANSPORTED 
(LESS THAN 25% OF THE U.S.A.) USE LINED CAST IRON PIPE* 


The areas of the United States where tuberculating 
waters materially affect the carrying capacity of pipe 
represent less than one-quarter of the total area of 
the country. If you are located within one of these 
areas, use lined cast iron pipe. You do not have to 
sacrifice the long life, low maintenance cost and salvage 


value of cast iron pipe in order to be assured of high 


you buy. The Cast Iron Pipe Research Association 
recommends lined cast iron pipe where tuberculating 
waters must be transported. Lined cast iron pipe is 
the only pipe that will have 100 years of useful life 
plus 100 years of high carrying capacity. Send for map 
which shows approximately 76% of the country where 
little or no tuberculation is to be expected. Lined cast 


carrying capacity throughout the life of the pipe Peace anos iron pipe is made in sizes from 114 to 84 inches. 


*Various types of linings are available to meet 


various conditions and preferences of users 


THE CAST IRON PIPE RESEARCH ASSOCIATION, THOMAS F. WOLFE, RESEARCH ENGINEER, 1015 PEOPLES GAS BUILDING, CHICAGO, ILLINOIS. 


CAST IRON PIP 
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GREATER 
WATER CONDITIONING © 
CAPACITY 
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GRAVER EACHIVATDR * 





The productive capacity of a water conditioner can no longer be 


Other Graver Water Conditioning 
Equipment Includes: 


judged by its size. By utilizing precipitated matter for clarifying, an 
improved process of coagulation, and automatic meter control of 


Graver Pressure Filters chemical flow, the Graver Reactivator actually has 10 times the water 


Graver Zeolite 
Water Softeners 
e 


conditioning capacity of conventional systems of comparable size. 


The Graver system of upward sludge filtration (patented) is re- 


Graver Hot Process sponsible. Used as a clarifier, the Reactivator is capable of reducing 
Softeners suspended solids to a minimum, and as a softener, it will reduce 
e 


Graver Swimming Pool 
Equipment 


Aun Graver Water Conditioning Equipment 
is planned, designed, and built in the Graver 


hardness to 1% to 2 grains in less than one hour. 


Add to this amazing speed a higher degree of clarification, uniformity 
of qutput, and greater reduction of hardness, together with less operator 
attention, lower operating cost, and important economies in initial 


plant to meet your individual requirements. cost, and you have the resaons for the ever growing demand for 


A complete service and an undivided respon- 
sibility. Whatever the nature of your water 
conditioning problem, Graver engineers 
undoubtedly have the answer. 


this revolutionary system of water conditioning. 


We have prepared a special bulletin on the Graver 


Reactivator. Send for your copy — today. 
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WATER CONDITIONERS 
CHEMICAL PROCESS EQUIPMENT 
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trated sludge. If the sludge mixture 
is allowed to stay in the concentra- 
tion tank too long without any stir- 
ring, you may find the supernatant 
on the bottom and the sludge floating 
on top. The best way to solve the 
supernatant problem is at the origi- 
nal source, in the undigested sludge, 
where the liquor does not have the 
toxic effect that it has when it leaves 
the digester. 

Where plunger pumps pounded ex- 
cessively, air snifter valves have 
been placed on the suction side to 
form an air cushion within the pump 
cylinder. This does a good job in 
overcoming pounding, but it is not 
recommended. Its evil is that you 
are sitting on a potential volcano 
that might go off any minute because 
while you eliminate pounding, you 
are also pumping a certain amount 
of the air with the sludge into the 


SLUDGE PUMPING 


digester, making possible an explo- 
sive mixture. 

Perhaps you have been faced with 
the problem of prime failure. If 
it is a centrifugal pump with primer, 
check your priming equipment for 
leaky gaskets, sticky valves, or stuck 
floats. Also, make sure that seal 
water is flowing to the stuffing boxes. 
If it is a plunger pump, leaky pack- 
ing might have to be replaced or 
tightened. Often the trouble may 
be a clogged line, or the suction pipe 
may be sheared off where it enters 
or leaves a wall. 


Perhaps you are having trouble 
with a check valve at the foot of 
vertical riser pipe that is being 
clogged by grit and other material 
settling on top of the flapper. If 
the check valve cannot be relocated 
near the top of the vertical riser pipe 
or in a horizontal section, you may 
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find that a clear water flushing con- 
nection on the suction side between 
the pump and gate valve of great 
help to you. By flushing the pipe 
line under pressure after each pump- 
ing you can force the grit and other 
material to a point where it will not 
cause any trouble. This flushing 
connection will also be a great help 
in case it is necessary to dismantle 
the pump or clean the ball or flap 


valves. It is much nicer to work on 
a pump full of clear water than 
sludge. It should be borne in mind 


that this flushing connection should 
be made in accordance with cross- 
connection requirements of the State 
Department of Health. 


Acknowledgment—This paper is 
based on a talk made before the 
Sewage Works Operators Association 
of Southeastern Pennsylvania. 





ROOTS AND LUBRICATION 


Dear Bill: 

Without the benefit of my dextrous 
amanuensis (this being Saturday 
afternoon) my profound sense of eth- 
ics prompts me to exercise my Park- 
er Vacuumatic a bit to acknowledge 
your recent and much appreciated 
letter. 

We had the same difficulty with 
roots growing through cement joints, 
and, several years ago, we tried an 
experiment that corrected a situation 
that had become rather provoking. 
We have a small auxiliary supply in 
one part of our system consisting of 
two spréngs, producing one and one- 
half mjilion of gallons per day, which 
are connected to a common sump by a 
line of terracotta pipe. Every two to 
four years this line would become 
clogged with tree roots and each time 
it was necessary to dig up the line, 
remove the affected joints, clean out 
the roots, and remake the joints to 
put the line back in service. 


Jointing Compound the Solution 


About six years ago, we uncovered 
this entire line, removed the cement 
and poured each joint with ‘leadite,’ 
just as you would in laying cast iron 


By D. R. TAYLOR 


Plant Superintendent, 
ROANOKE, VIRGINIA 


pipe, using a small quantity of loose 
jute to prevent the compound from 
running through. Since that time, 
we have had no trouble, and even cas- 
ual observation of the flow through 
the line and of the water levels in 
the springs proves that there is no 
further growth of roots in this line. 


While we are on the subject of 
enigmas, I would like to tell you of 
another incident that was rather in- 
triguing. About a year ago, the 
manager of a local plant at which 
oxygen is manufactured called us to 
inquire if any part of the mechanism 
of our service meter serving his 
plant was lubricated with oil. I im- 
mediately suspected that he was re- 
ferring to oil enclosed intermediate 
gear trains. I looked into the mat- 
ter and by chance his plant was being 
served by a compound meter with old 
style open intermediates, of which 
fact we apprised him to his satisfac- 
tion which seemed to be a decided re- 
lief. Our curiosity was aroused and 
we learned that these are the facts 
which were behind this inquiry. 


Oil and Oxygen Don’t Mix Bill 


It is a well-known fact that oxy- 
gen under pressure is very inflam- 


mable; therefore, extreme caution 
must be exercised in its manufac- 
ture. The gas is transported in 
one hundred and fifty pound cylin- 
ders, which are filled with gas at 
pressures as high as 2,000 pounds per 
square inch. The compressors are 
cooled with water from the public 
supply, which may or may not be re- 
circulated through a cooling tower. 
We learned that just traces of oil in 
this cooling water might be carried 
up the piston rod into the cylinder 
of the compressor and result in a dis- 
astrous explosion. 


There are a number of such plants 
scattered over the country, and the 
manager of each plant has received 
instructions from the main office to 
obtain from the local water depart- 
ment the information related above, 
and, if necessary, to request removal 
of any oil enclosed gear trains. If 
you serve such a plant and haven’t 
heard of this before, it might be well 
for you to talk the matter over with 
the manager. 


Your pal, 
’ ' TOM. 
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JOINT ADMINISTRATION 
AND COLLECTION OF WATER 
AND SEWER ACCOUNTS” 


the Committee on Joint Admin- 

istration and Collection of 
Water and Sewer Accounts, it ap- 
peared that there existed a large 
amount of literature covering com- 
prehensively the subject of sewer 
rental laws and the many types of 
sewer rental rate structures. Ref- 
erence is made at the end of this re- 
port to several of these noteworthy 
publications. To those officials who 
are interested in the subject and wish 
to study forms of rate structures, the 
Committee suggests a review of these 
papers. The Committee acknowl- 
edges the use and study of these pub- 
lications in the preparation of this 
report. 

While in this report the terms 
“sewer rental” and “sewer service 
charge” may be used interchangeably, 
the Committee favors the expression 
“sewer service charge” as more de- 
scriptive of the service rendered. 
This should be considered when pre- 
paring material for educational or 
publicity purposes. Where the sew- 
erage system is already in existence 
and perhaps paid for, the owner- 
user sometimes wonders if the 
“sewer rental” charge means that he 
is in fact paying twice for the sys- 
tem, 

The sewer service or rental charge 
method has been fairly well worked 
out, but its application has raised 
other problems in connection with ad- 
ministration, billing and collection. 
These problems have, in an increas- 
ing number of cases, fallen upon the 
water department. They have been 
described very aptly as several series 
of problems rather than one particu- 
lar question. On general policy and 
administration problems little has 
been written, and in all the data 
available there has been little to in- 
dicate the best practice or to guide 
the executive. 


With full realization that there 
exists a wide spread in local condi- 


Free the outset of the work of 


* Presented before the A.W.W.A., at To- 
ronto, Canada, by Mr. Thompson as Chair- 
man of the Committee on Joint Administra- 
tion and Collection of Water and Sewer 
Accounts and Reproduced by permission of 
the Association. 


By LEONARD N. THOMPSON 
Engineer and General Superintendent 


WATER DEPARTMENT 
ST. PAUL, MINN. 


tions, that laws, ordinances and local 
prejudices may be difficult to over- 
come and that definite standards, ap- 
plicable under all conditions, are not 
now possible, it is the hope of the 
Committee that its conclusions may 
here produce discussion from which 
will finally develop definite recom- 
mendations as to effectual, economi- 
cal and workable administrative ma- 
chinery and practices. These recom- 
mendations will then be available as 
a guide to those now struggling to 
emerge from their difficulties and to 
those water works superintendents 
who suddenly find themselves coa- 
fronted with the task of collecting 
both sewer and water charges. Only 
by full discussion by all those who 
are interested, and by exchange of 
information among those having 
knowledge and experience, can a 
workable outline be established for 
others to follow. 

Water superintendents have gener- 
ally hesitated to endorse the joint 
administration of sewer and water 
works. Particularly have they been 
skeptical of the effects on the water 
department of assuring the collec- 
tion of sewer service charges. At 
the start, the difficulties appear 
many, and it is true that the joint 
administration, billing and collection 
of water and sewer bills introduce 
certain problems, but experience is 
showing that, with proper rules and 
methods of procedure, these difficul- 
ties are not insurmountable, nor do 
they appear to place the water de- 
partment in an unfavorable position. 

Sanitation and public water supply 
are both indispensable services in 
modern communities; although es- 
sentially complementary _ services, 
they have developed separately and 
in the great majority of cities are 
administered separately. The ne- 
cessity for enlarged or improved sew- 
age facilities has created new prob- 
lems in financing, and, concurrently, 
means for more efficient administra- 
tion. Not so long ago many cities 
were struggling under the burden of 
relief expenses and could not increase 
their bonded indebtedness. They 
feared to impose further increases in 
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general property taxes. The revenue 
bond and service charge method of 
financing provided a practical solu- 
tion for the many cities that were 
able to avail themselves of this 
method. 

Today, with the inescapable neces- 
sity of increasing the national debt, 
state and municipal governments, ac- 
counting for approximately one-third 
of the total indebtedness, will be ex- 
pected to keep expenses to a mini- 
mum. There probably will be some 
restraint on new issues and in this 
situation the adaptability of the rev- 
enue bond method will prove its 
worth. Financing out of revenue 
from service charges—the revenue 
bond method—which does not add to 
the bonded indebtedness of the mu- 
nicipality, has gained great favor. 

The Committee has attempted to 
determine the effectiveness of exist- 


. ing legislation permitting the con- 


struction of sewerage systems and 
sewage disposal plants, and of the 
authority for bond issues, general 
tax levies and sewer service charges. 
Twenty-seven states now appear to 
have adequate satisfactory legisla- 
tion. Eight report either no legis- 
lation at all or unsatisfactory legis- 
lation. Two states report that spe- 
cial enabling acts are required, and 
two report difficulty in the sale of 
revenue bonds, suggesting need for 
careful review by the authorities cre- 
ating the power to issue bonds. In 
but five of the 42 states reporting did 
there appear to be restrictions on the 
creation of metropolitan distyicts, al- 
though a complete analysis, of the 
state laws would have to be mad? 
and a legal opinion obtained before a 
conclusion could be made regarding 
the actual situation in any state. 
The fact remains that a great deal 
of the legislation or amendatory 
legislation has been passed within 
the past ten years, indicating the 
growth in sentiment for water an 
sanitary districts. Some of this, 
however, has been emergency legis- 
lation and must be given careful 
study before amendments are offered. 
While adequate legislation appears 
to be available in 27 states, in only 
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a few of the states have the pro- 
visions been used to any extent. 

Replies from 30 water superintend- 
ents to a questionnaire on legisla- 
tion, rules and policies, indicate that 
the water works profession is far 
from agreement on its ideas concern- 
ing either rates or methods of ad- 
ministration. 

The establishment of special 
boards for the joint administration 
of the operation of a water depart- 
ment and a sewage disposal plant 
appears to the Committee to be 
largely a matter for local decision. 
Responsibility for maintenance, op- 
eration and construction of sewer- 
age systems and disposal works may 
not, properly, be of concern to the 
water works administration, often 
being delegated to other depart- 
ments. The actual control of plant 
operations of water and sewerage 
systems under one administrative 
head, however, would appear to have 
certain distinct advantages. The 
administrative functions, including 
the duties of billing and collection, 
present problems so similar in nature 
and may effect such economies that 
control under one administrative 
head seems most logical and advis- 
able. 


Since a water department has al- 
ready set up the machinery and fa- 
cilities for both billing and collection, 
separation of these functions is a 
duplication of effort and an expense 
neither justified nor effectually criti- 
cized because of the added burden 
placed on the water works superin- 
tendent. Since, generally, those 
who are beneficiaries of the sewage 
disposal plant or sewage system of 
the city are water consumers, the 
water department already has avail- 
able the most reliable and complete 
consumer ledger system. 


There is a wide variation in the 
officials on whom responsibility is 
placed. A recent survey of 91 cities 
showed 14 different classifications of 
officials in charge of sewer systems; 
13 of the 91 were water superintend- 
ents, 11 ‘oint superintendents of both 
water And sewer systems. Of 94 
cities surveyed, 18 held water de- 
partments responsible for sewer 
rental collections. Thus, it seems 
that the responsibility for the ad- 
ministration of sewer rental charges 
is assigned in many ways, depending 
upon statutory provisions, govern- 
mental organization and the basis of 
rental. With the increased demand 
for improved sanitary conditions, it 
is becoming customary to make the 
water department the responsible 
agency through which a financial 
plan and subsequent administration 
can be worked out. 
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A superintendent confronted with 
the problems of joint administra- 
tion of the two services must, at the 
start, be concerned with certain defi- 
nite problems: ; 

1. The matter of legislation or 
statutory authority: It is highly de- 
sirable that such legislation: (1) 


‘clearly establish the administrative 


body and method of financing; (2) 
grant to such administrative body 
the power to adopt a rate schedule 
and necessary rules; (3) provide au- 
thority for the enforcement of all 
rules; and (4) make definite pro- 
vision for the separation and disposi- 
tion of all funds collected. 


2. The determination of the 
amount of money to be raised by a 
sewer service charge after a policy 
has been established regarding the 
part of such charge that will be used 
to meet costs of operation, mainte- 
nance, betterments, extensions and 
debt service: When the sewer service 
charge is based on water consump- 
tion the superintendent can make a 
reasonable estimate of the probable 
returns. It is desirable that this 
sum be such that it will be reason- 
ably constant over several years, in 
order to avoid upsetting charges once 
they are established. For this pur- 
pose it is wise to design rates that 
will produce a slight surplus which 
may be used as a cushion against in- 
creased costs of sewage treatment or 
fluctuation in water consumption. 


3. The method of raising the de- 
sired revenue. 


4. The methods of billing and col- 
lection and control or accounting. 


5. The adoption, by the adminis- 
trative body, of local rules and 
ordinances governing the matter of 
collections, discontinuance of service, 
discounts or penalties, etc. 


With the present high tax rates 
and, in many instances, tax limita- 
tions, every means is being sought to 
find new sources of revenue. The 
primary purpose of a sewer rental 
fund, however, should be to provide 
for the proper financing of the main- 
tenance and operating costs of the 
sewage system and sewage treat- 
ment works. Practice has shown a 
wide variation in the extent to which 
such revenues are relied upon to meet 
capital, operating and maintenance 
costs, but the Committee feels that 
consideration should be given first 
to the combined method of financing, 
i.e., assessing the cost of construc- 
tion against the property benefited 
and making a service charge for 
maintenance and operation, with au- 
thority to transfer any surplus in- 
come from time to time to amortiza- 
tion of the funded debt. Another 
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variation of this method is to include 
in the service charge the cost of the 
treatment but not of the sewerage 
system itself. The revenue bond 
method for the entire cost is a spe- 
cial consideration and not suscep- 
tible to conclusive recommendations. 


Installation of a sewer system and 
disposal plant is beneficial to all 
properties, even to vacant property, 
by enhancement of potential values, 
and therefore, should be taxed for 
the costs of these improvements. The 
costs of maintenance and operation 
are attributable to and equitably 
chargeable to the users of the works. 
It is realized by the Committee that 
tax-exempt property will escape any 
payment of the capital costs, but 
legal opinion seems to indicate that 
sewer rental costs must be uniform 
and cannot be increased to the user 
of the system, located on tax-exempt 
property, when such increases are 
ostensibly for the purpose of collect- 
ing the equivalent of the tax item 
for construction. 


About twenty different forms of 
sewer rental or sewer service charges 
are now existent, based upon uniform 
charges, the quantity of water con- 
sumed, the number and type of 
plumbing fixtures, the number of 
persons served, the type of premises, 
the character of the sewage, or upon 
a combination of one or more of the 
above methods. The water superin- 
tendent, as administrator of such 
collections, should be vitally inter- 
ested in and consulted in the estab- 
lishment of any sewer rental rate 
structure. While the burden of re- 
sponsibility for the rates should re- 
main with the sewer division or the 
city administration, it is highly de- 
sirable that they be made with the 
advice and approval of the water 
works executive. In establishing ‘the 
basis, the portion of the total cost 
which can properly be borne by the 
city as a whole, i.e., collected by tax- 
ation, and the balance to be col- 
lected as a reasonable charge against 
the users, in proportion to the indi- 
vidual benefits derived, must first be 
determined. 


A discussion of the many meth- 
ods or bases for sewer rentals is cov- 
ered in the several publications pre- 
viously referred to, but a study of 
the many methods and the apparent 
trend through experience prompts 
the Committee to favor a charge 
based on the metered water consump- 
tion, either as a percentage of the 
water bill, or directly on a consump- 
tion basis. Directly on a consump- 
tion basis, the billing may be at a 
uniform rate or a step rate. A flat 
rate is not fair to the small con- 
sumer. A rate based on fixtures is 
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difficult to administer. The metered- 
water method is the closest approxi- 
mation to the use of system that is 
practical of application. It is de- 
pendent upon complete metering, and 
modifications have to be taken into 
account for private supplies and such 
industries as use large quantities of 
water which are not discharged into 
the sewer system. When the water 
supply is not metered, a flat rate 
based on the size of the water service 
or connection, or a charge estab- 
lished as a percentage of the water 
bill, would produce an approximation 
of the foregoing method. 

The cities of St. Paul, Minneapolis 
and Detroit have sewer rentais which 
are typical of the three methods 
based, directly or indirectly, on 
water consumption. All three meth- 
ods have been operating very suc- 


The total collections for sewer 
rentals are used only for costs of 
maintenance and operation. This 
city reports that the method has 
worked well except that, since both 
the service charge for water and the 
sewer rental charges are based on 
the meter size, the department has 
received several hundred requests for 
a reduction in the size of the water 
meters. Reductions granted have, 
of course, reduced both water rev- 
enues and sewer rentals. 


Detroit has a three-step water rate 
plus a service charge based on the 
size of the meter. The sewer rental 
rate of 11 cents per 1,000 cu.ft. of 
water consumed is added to each step 
of the water rates, and water con- 
sumed is billed at the one combined 
rate to include both water and sew- 
age disposal, as follows: 


cessfully. Sewage 
Minneapolis bills for water at the = a 
uniform rate of 7% cents per 100 Per Per 
cu.ft. Sewer rental charges, which Water Consumption 1,000 1,000 
are also based on the metered water aL a Cu.Ft. Cu.Ft. 
: . ia rs y cu. ft. per 
consumption, are on a sliding rate month 78¢ per 1,000 
scale, as follows: eS er ndseweseons lle 89c 
First 100,000 cu. ft. @ 2.8¢ per 100 cu.ft. 
Next 200,000 cu. ft. @1.5¢e per 100 cu.ft. 
All over 300,000 cu. ft. @0.75c per 100 cu.ft. 
The minimum bill rendered is 37 Next 90,000 cu. ft. per 
cents. month 60c per 1,000 
te lle 71e 


For one-and two-family homes the 
winter quarter water consumption is 
used as the basis for sewer rental 
charges throughout the year. The 
owner or occupant of this type of 
property is thus relieved of paying 
a sewer rental charge on water con- 
sumed for lawn sprinkling. Large 
consumers, of course, receive the 
benefit of the sliding scale. The an- 
nual revenue from sewer rentals is 
designed to care for operation and 
maintenance, 60 per cent of the fixed 
charges of the treatment plant and 
30 per cent of the fixed charges on 
intercepting sewers. The balance of 
the costs are raised by a mill tax. 

St. Paul uses a step rate for water 
consumption plus a fixed or service 
charge based on the size of the water 
meter. The sewer rental charges are 
only indirectly based on water con- 
sumption, being based upon the size 
of the water meter rather than on 
consumption directly, as follows: 


Annual 

Water 
Service Annual 
or Sewer 
Size of Demand _ Rental 
Meter Charge Charges 
. % Saar $ 3.00 $ 2.40 
Seer Se 4.20 3.00 
1 Sa ee 7.20 5.00 
So re 10.20 9.00 
oo ee 13.20 15.00 
2 “aor 27.00 30.00 


cu. ft. 
All over 100,000 cu. ft. 
per month 48c per 
Bee OG. Thick cecucs lle 59c 


The service charge is added to con- 
sumption charge and all shown as 
one item on the bill. 

In certain localities the presence 
of one or more industries may 30 
affect the strength or character of 
the sewage, due to the degree of pol- 
lution, that some account must be 
taken of it in the rate structure. This 
is particularly true when the cost of 
operating a sewage disposal plant is 
involved. Also, in certain industries, 
where a large amount of water is 
consumed, provision May be made to 
discharge the industrial waste so 
that little if any use is made of the 
sewage disposal system, or even the 
sanitary or storm systems them- 
selves. While some cities take no 
account of this factor, it seems fair 
to reason that, when a large percent- 
age of the water used is not returned 


Annual 

Water 
Service Annual 
or Sewer » 
Size of Demand Rental 
Meter Charge Charges 
ee $ 60.00 $ 75.00 
2 SS 120.00 180.00 
SS 240.00 360.00 
> rere 420.00 630.00 
M WRaalas 20 600.00 900.00 
ee ee 1,350.00 
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to the sewers, some adjustment in 
the sewer service charge is proper 
and even necessary to meet statutory 
requirements. While the enabling 
act should provide the authority for 
such a change, it is the opinion of 
the Committee that the basic charges, 
based on water consumption, should 
still be continued, and such condi- 
tions treated as special cases, making 
equitable adjustments in the charges, 
and so preserving the simplicity of 
the general rate structure. The «n- 
abling act should give the adminis- 
tration or those invested with power 
to establish the rates, proper latitude 
to make certain uniform adjustments 
or execptions to the rate structure. 


Many cities are confronted with 
the problem of private sources of 
water supply, the water from which 
finds its way into the public sewer 
system. Authority for the billing of 
such accounts for the sewer service 
charge must be provided. There 
seems to be no reason why the same 
rates cannot be applied here as to 
users of the public water supply. 

In St. Paul and Minneapolis there 
are 376 private wells, producing ap- 
proximately 40 m.g.d. The two cities 
report favorably on the complete 
metering of the private supplies ac- 
complished by ordinance, the sewer 
rental billing made in Minneapolis 
being on the water pumped from the 
private wells, and in St. Paul on the 
size of the meter as set on the well. 

In these cities, where the private 
supplies have been metered for about 
eighteen months, it is reported that 
there has been no particular criti- 
cism. In both cities each case was 
individually investigated and the 
owner advised regarding type and 
size of meter. Perhaps the greatest 
difficult experienced was the stoppage 
of meters due to sand pumped from 
the wells. In St. Paul, where the 
charges are based on the size of the 
well meter, the billing is continued 
until a well is reported out of serv- 
ice and sealed. The installations of 
small wells for air-conditioning, 
which are not used during the winter 
months, are billed throughbut the 
year. 

Ordinances should provide for the 
registration with the billing agency 
of all old and new sources of private 
water supplies. These meters should 
be read and treated as any other ac- 
count. Since the department has no 
method of discontinuing such pri- 
vate supplies for non-payment, pro- 
vision should be made to place de- 
linquencies on the tax rolls or to file 
them as a lien upon the property. 

The trend toward suburban de- 
velopment in many cities has become 
areal problem. Those who move out- 
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side the corporate limits of the city 
for various reasons, in some cases to 
avoid city taxation, demand the 
same utility services they enjoyed 
in the city. When tax funds have 
been used to construct and maintain 
a sewerage system and/or a sewage 
disposal plant it seems unfair that 
such facilities should be placed at the 
disposal of non-residents at less than 
actual costs. When metropolitan dis- 
tricts are established to furnish util- 
ity service to such areas, it is highly 
desirable that sewer rental charges 
be increased to represent at least the 
equivalent amount paid by those tax- 
payers who are or have paid for the 
construction of the utilities services. 
The Committee feels that there is 
every justification for the creation of 
metropolitan utility districts, but 
where those consumers of the serv- 
ice are beyond the tax jurisdiction 
of the municipality, the payment for 
such service should represent at least 
the equivalent of the sum total pay- 
ments made directly or indirectly by 
the consumer for like service inside 
the city, including all costs of amor- 
tization, interest, depreciaticn, main- 
tenance and service. 

The difficulties encountered in the 
collection of sewer service charges 
are not very great once a sound and 
workable method is adopted. Sewer 
bills or sewer service charges may 
be made separately and entirely in- 
dependently of the water bill, sepa- 
rately and attached to the water bill, 
included in the amount of the water 
bill, or shown as a separate item on 
the water bill. 

There is a natural antipathy 
among water works men toward con- 
fusing the water bill with charges 
which are primarily of no concern 
to the water department. Placing 
additional charges on a water bill, 
it is felt, will conjure up in the mind 
of the consumer the idea of an in- 
creased water bill. For this reason 
the practice of making separate bills 
has often been employed. The com- 
mittee is of the opinion that the 
additional expense involved in issu- 
ing separate bills is not justified, 
that experience is proving that a 
water bill, carefully prepared and ex- 
planatory, will neither confuse the 
consumer nor bring undue criticism 
upon the water department. It is re- 
ported that during the initial stages 
many inquiries are received but that 
once the additional charge is under- 
stood, the complaints are few. 


Simplicity in rate structure and in 
billing is highly desirable. One of 
the strongest arguments in favor of 
a rate based on water consumption 
is the ease with which the charge 
may be included with or on the water 


bill. The bill should be clear and 
should properly indicate each charge. 
A statement of the rate schedule is 
highly advisable. Proper publicity 
prior to the initiation of the com- 
bined method of billing and proper 
explanation have been found to work 
successfully and to overcome the 
fears of the superintendent. Reports 
indicate little, if any, increased de- 
linquency in the payment of water 
bills. A printed notice on all water 
bills to the effect that the water de- 
partment is acting only as the collec- 
tion agency for sewer rental charges 
and that the funds are maintained 
separately had proved helpful in a 
number of cases. 


Practically all public utility types 
of billing machines can be so con- 
structed as to indicate the water 
charge and the sewer rental charges 
separately, and to tabulate or accu- 
mulate the two accounts separately 
for proper accounting purposes. This 
process is available even to the ex- 
tent of duplicating or repeat-print- 
ing the amounts of the bill proper 
and on the cashier’s stub. Much 
clerical and consumer’s time may be 
saved and a clear record kept if all 
collections made are credited on the 
one ledger card under proper head- 
ings. Accounting control and trial 
balances are simplified. Separate ac- 
counting of each fund is highly de- 
sirable, and since the water depart- 
ment is acting only as the collection 
agency, the funds collected for sewer 
rental purposes should be credited 
directly to such an account and 
turned over to the proper authorities 
for disposition and disbursement. 
Colored ledger cards for carrying the 
accounts of private supplies are de- 
sirable and helpful in distinguishing 
the type of supply easily and quickly, 
without interference with the finan- 
cial control system. 

Some provision must be formu- 
lated in the case of delinquents. Sim- 
plicity indicates that the same dis- 
count rate or penalty should be ap- 
plied to sewer and water accounts. 

The water department should have 
the right to instigate all rules gov- 
erning the method of collection, time 
or period of billing, to correspond 
with the regular water billing pe- 
riods, the rules for. collection of de- 
linquent accounts, turn-off for non- 
payment, etc. Since it is not prac- 
ticable to shut off a sewer connec- 
tion, the most logical and practicable 
method of forcing payment of sewer 
rental charges is to demand that 
they be paid with the water bill, with 
right to deny service of both. While 
on the face of it, it does not seem 
fair to a water department to be re- 
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quired to deny service to a water 
consumer because he refuses to pay 
a sewer rental charge, here again 
experience shows that the percentage 
of delinquencies is very small, vary- 
ing usually from zero to 10 per cent 
in 37 cities, with one city reporting 
20 per cent and two as high as 30 
per cent in the depression period. 
There is no reason to believe that the 
sewer rental charge on a water bill 
has increased delinquency. 

In practice it will be found that 
numerous accounts are not connected 
to the sewer system and, therefore, 
are not subject to the sewer service 
charges. In one city a charge is 
made where the sewer is available, 
irrespective of whether actual con- 
nection is made or not. In another, 
no charge is made until actual con- 
nection is made. In initiating the 
sewer rental charges in the latter 
city, the charge was, initially, placed 
on all ledger accounts and billed 
until complaints and investigation 
proved the error. 


When charges are based on the 
water consumed and allowance made 
for lawn sprinkling, it is the usual 
practice to establish, by a review of 
the reading sheets, the normal or 
average consumption for one billing 
period at each premise as indicated 
in the off-sprinkling or winter 
months and to indicate the amount 
so arrived at on the reading sheets 
and ledger cards as the average ‘lo- 
mestic consumption. The sewer serv- 
ice charge is then applied to this 
same consumption at each billing pe- 
riod. Established percentages of the 
water charge or fixed charges, wher 
these methods are used, and any 
other information necessary to bill- 
ing should be entered on both read- 
ing sheets and ledgers. The water 
superintendent should see to it that 
his department is reimbursed for all 
expenses incurred in carrying this 
added service. These costs may in- 
clude additional billing equipment, 
the cost of changing over some 
equipment to meet new demands, the 
cost of new ledgers, a fair and pro- 
portional share of the postage, cler- 
ical and miscellaneous expenses. 

The water superintendent should 
have the complete cooperation of the 
public works department, sewer de- 
partment or whatever agency con- 
trols the installation of new sewer 
connections, in order that records 
may be completely and accurately 
up to date. Insofar as possible each 
department should be _ self-sustain- 
ing, free from any political inter- 
ference and in full control of the 
revenue received, subject only to the 
limitation that they be expended for 
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water works and sewerage services 
and for no other purpose. 

It has been suggested in commit- 
tee that a further study of this sub- 
ject might now very well be carried 
on through a joint committee of the 
American Water Works Association, 
the American Society of Civil Engi- 
neers, and the American Public 
Works Association, since up to this 


time each society has carried on an 
independent study. 
LEONARD N. THOMPSON, 
Chairman. 
L. G. LENHARDT 
WILLIAM PIATT 
W. F. TEMPEST 


J. B. WINDER 
1. Sewer Rentals. Bulletin No. 7, 1939 
and Supplement, Am. Public Works Assn., 


Chicago. 


2. Storrie, William. Sewer Rental Financ- 
ing. Jour. A.W.W.A., 32: 625 (1940). 

3. Smith, Hal F. Solving the Problem of 
Billing for Sewage Disposal. Paper pre- 
sented before Public Works Congress, 1940. 

4. Childs, J. A. and Schroepfer, G. J. A 
review of Sewer Rental Laws and Charges. 
Sew. Works Jour. Vol. IV, No. 6, Nov. 
1932. 

5. Allton, Robert A. The Sewer Rental 
Method of Sewerage Financing. Jour. 
A.W.W.A., 30: 1285 (1938). 

6. Financing Sewerage Works. Portland 
Cement Assn., Chicago. 

7. Joint Administration of Water and 
Sewer Accounts. Committee Report. Jour. 
A.W.W.A., 31: 1957 (1939). 











DETROIT’S EXPERIENCES 
WITH JOINT COLLECTION 


HIS report is a timely and valu- 

' able contribution to the litera- 

ture of the field. It points out 
the general procedures that are fair- 
ly well established and also the many 
details in which no semblance of 
uniformity has been attained. In a 
very practical manner the report 
breaks up the general subject into 
its component parts and presents 
each part for discussion and consid- 
eration. 

There is no reason to expect that 
complete uniformity of procedure 
will be attained, nor is there any 
reason to believe that such is essen- 
tial or even desirable. The report 
does not offer any complete, ready- 
made procedure, but it does present 
the subject in such a manner as to 
be of material assistance to the man 
who is interested in selecting or de- 
veloping the procedures that best 
meet his particular needs. Many of 
the points discussed in the report are 
controversial, but rather than dis- 
cuss further the relative merits of 
the several procedures, the writer 
will outline briefly the procedure 
used by the Detroit Department of 
Water Supply, the reasons for its 
selection and the results obtained. 

As a starting point, it seems neces- 
sary to explain that the Detroit De- 
partment of Water Supply is headed 
by a four-man commission, appoint- 
ed by the Mayor. Its only income is 
that derived from the sale of water, 
and, on the other hand, it is pro- 
hibited by the city charter from di- 
verting any of its resources to any 
other use. 

The sewage system was construct- 
ed and is maintained by the Depart- 
ment of Public Works from general 
tax revenues. The sewage disposal 
system, consisting of treatment plant 


(A Discussion) 
By HAL F. SMITH 


Senior Administrative Assistant 
DEPT. OF WATER SUPPLY 
DETROIT, MICH. 


and interceptors, was built by the 
Department of Public Works and 
financed from tax revenues, from the 
sale of revenue bonds, and P. W. A. 
grants. 


For reasons of necessity and ex- 
pediency it was decided to raise the 
funds necessary to operate and main- 
tain the sewage disposal system and 
to retire the revenue bonds and meet 
their interest charges by making a 
utility charge for service rendered. 
Decision was made on the following 
points: 


1. The operation of the sewage 
disposal system was transferred 
from the Department of Public 
Works to the Department of Water 
Supply as an economy measure, since 
it was evident that the operation of 
the sewage disposal plant more close- 
ly paralleled that of the Water De- 
partment, and because the Water 
Department already had the equip- 
ment, personnel and experience need- 
ed in the billing and collecting of 
utility charges. 

2. It was then decided to base the 
sewage disposal charge on metered 
water consumption because it ap- 
peared that water consumption was 
the most satisfactory and equitable 
measure of the service rendered by 
the sewage disposal system. 


3. Detroit adopted a_ single-step 
rate for the sewage disposal charge 
for the reason that the entire charge 
is for treatment and disposal of sew- 
age that is picked up by the inter- 
ceptors, so that the cost of treating 
and disposing of any given unit of 
sewage is identical to the cost of 
treating and disposing of any other 
unit, regardless of whether the unit 
was contributed by one large con- 
tributor or many smal] ones. 
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4. Consideration was then given to 
whether the charge should be billed 
on a separate bill form, as a separate 
item on the water bill, or included in 
the water bill. For reasons of econo- 
my it was decided to include the 
sewage disposal charge in the water 
bill and to make a clear explanation 
of this combined billing on the bill 
form. This choice of procedure has 
made it possible for the department 
to take over the job of billing, collect- 
ing and accounting for sewage dis- 
posal charges with no additional ex- 
pense. In general, customers have 
understood the additional charge for 
sewage disposal and the combined 
form of billing, with the result that 
there has been no appreciable effect 
on customer relations. It did, how- 
ever, necessitate the working out of 
a plan that could be depended upon 
to effect a complete and accurate 
segregation of water and sewage dis- 
posal receipts. The plan adopted can 
not be explained briefly, but it is 
given in detail in the paper referred 
to in the Report (3). 

5. Next to be considered was the 
question of who should be held re- 
sponsible for sewage _ disposal 
charges. Inasmuch as water charges 
in Detroit are a lien against the 
property served, the sewage disposal 
ordinance was drawn to make the 
sewage disposal charge also a lien 
and enforceable in exactly the same 
manner as is the lien for the water 
charge. This provision is, and must 
be, supported by state law. 

6. The next question was that of 
determining a satisfactory means of 
forcing payment of sewage disposal 
charges. While the right of lien is a 
formidable weapon for use against 
delinquent customers, it is a most 
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cumbersome and costly one because 
of the expense of foreclosure, which 
usually exceeds, to a considerable ex- 
tent, the ordinary sewage disposal 
or water charge. Its principal value 
lies in its ability to fix responsibility 
and depends largely upon some other 
agency actually to force collection. 
The pefect combination is the right 
of lien to establish liability and the 
right to discontinue the sewer serv- 
ice and/or water service to the prop- 
erty for non-payment of the sewage 
disposal charge. The Detroit ordi- 
nance was drawn to provide for all 
of these measures. 

7. Detroit makes a charge for sew- 
age disposal service, to all properties 
that are connected to the system, on 
the basis of water consumed, making 
no adjustment or allowance of any 
kind for water which is not eventually 


discharged into the sewer. No ad- 
justment has been made for the rea- 
son that no satisfactory method of 
adjusting has yet been determined. 
The department, in cooperation with 
some of the larger industries in the 
city, is now working on this prob- 
lem. Of particular interest in this 
connection is the fact that during 
the 16 months that the sewage dis- 
posal charge has been effective, less 
than 30 requests for adjustment of 
the sewage disposal charge, on the 
grounds that all or part of their 
water consumption did not reach the 
sewer, have been received. The re- 
quests for adjustment that were re- 
ceived were, in general from large 
industrial plants. 

8. An ordinance was passed by the 
Common Council requiring users of 
private wells, or any other private 


sources of water supply, to meter or 
measure such supply in a manner 
satisfactory to the Department of 
Water Supply, as a means of deter- 
mining the proper charge for sewage 
disposal service. The regular sewage 
disposal charge is applied to water 
consumed from private sources. 

9. It has been the experience of 
Detroit that the inclusion of the 
sewage disposal charge in the water 
bill has not had any appreciable 
effect on collections. 

Perhaps the most important con- 
tribution that could be made at this 
time is to state that, after all the 
dire predictions of the difficulties 
that would result from billing and 
collecting sewage disposal charges, 
the entire Department personnel has 
been somewhat amazed to find how 
simple the operation turned out to be. 





COMPRESSED AIR INST. ANNOUNCES PRIZE CONTEST 
What Do You Do with Compressed Air that Is Novel? 


The Compressed Air Institute an- 
nounces a nation-wide contest sched- 
uled to start December 1, 1941. The 
contest is to continue for six months, 
closing June 1, 1942. Fourteen cash 
awards will be given. These com- 
prise a first prize of $100; three $50 
prizes and ten of $25, and as many 
additional awards of $25 as there 
shall be contestants who submit ma- 
terial acceptable for use in technical 
journals. 

Virtually no restrictions are placed 
upon the eligibility of contestants. 
Nor is the subject matter of their 
presentations limited, other than it 
be concerned with some use or 
phase of compressed air. The contest 
is open to any employe of any or- 
ganization using compressed air for 
any purpose whatever. 

Men with technical training will 
be interested because the subject is 
well suited for such discussion. On 
the other hand, the many workers 
who use pneumatic equipment of 
some kind every day will have some- 
thing interesting to tell about it. The 
latter group need have no hesitancy 
in entering the contest since the 
rules explicitly state, “Skill in writ- 
ing, grammatical construction or ex- 
cellence in English will have no par- 
ticular weight in awarding prizes.” 
If the papers go to technical jour- 
nals, the editors will take on that 
responsibility—it’s the novel expe- 
rience they want and not pretty 
words to read. 


Amongst other considerations, ar- 
ticles submitted are to be judged ac- 
cording to the usefulness to the par- 
ticular industry of the idea submit- 
ted and the originality exhibited. 

Subject matter may deal with any- 
thing of interest to the compressed 
air industry or users of compressed 
air. Any phase or aspect of com- 
pressed air application may be treat- 
ed. Any type of pneumatic process 
or equipment may be described, in- 
cluding all kinds of pneumatic tools, 
air hoists and motors, rock drills, 
and air compressors of any type. 
Any process using compressed air 
alone or in combination with other 
power will be suitable material on 
which to base an article for the con- 
test. 

Members of the Institute’s Educa- 
tional Committee, under the super- 
vision of which committee the con- 
test is being held, include: Chair- 
man, H. H. Miller, Worthington 
Pump & Machinery Corp.; H. P. 
Bailey, of the Rotor Tool Co.; J. W. 
Haddock, of Sullivan Machinery Co.; 
M. L. McCormack, of Ingersoll-Rand 
Co.; P. F. Stauffer, of Fuller Co.; 
T. P. Harris, of Chicago Pneumatic 
Tool Co., and J. S. Tatman, of Roots- 
Connersville Blower Corp. They re- 
quest that all contest presentations 
be mailed to C. C. Rohrbach, Secre- 
tary, Compressed Air Institute, 90 
West Street, New York. 

The Compressed Air Institute is a 
non-profit group, organized by the 


leading manufacturers of air com- 
pressors, pneumatic tools and equip- 
ment utilizing compressed air as a 
power medium. 

We wish to urge our readers and 
their associates to enter this contest 
for two reasons: 

(1) The benefit which will be de- 
rived by others from the experiences 
and original uses of compressed air 
which is daily becoming the water 
works man’s most versatile servant 
in many operation and maintenance 
problems as well as construction and 
repair work. 

(2) The fact that this contest can 
prove the incentive for putting on 
paper those things which many of 
our subscribers will benefit from by 
reading, provided arrangements can 
be made with the Compressed Air 
Institute for their publication in 
WATER WORKS AND SEWERAGE. 

If the second wish becomes fact, 
the contributor whose articles are 
published in this magazine (or in 
another) automatically receives $25 
from the Institute for the contribu- 
tion and, in addition, the customary 
fee which the publisher allows for 
articles used. In this direction we 
shall keep in close touch with the 
Compressed Air Institute and all 
copies of contributions, if supplied 
us by the writer, will be held until 
such time as the Institute shall re- 
lease each for publication. 
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STREAMLINING THE METER TEST 








“Doc” Taylor 


ITH the public clamoring for 
W iower utility rates at every 

opportunity and the “powers 
that be” demanding that the water 
plant be self-supporting, which, alas, 
is not always the case as would be 
proven if a modern accounting sys- 
tem were always used, it has become 
necessary for the water plant super- 
intendent or manager to use every 
ounce of his ingenuity and resource- 
fulness in an attempt to at least 
mollify, if not entirely satisfy, both 
“sides.” He is not only expected to 
earn enough for operation, mainte- 
nance, depreciation and amortiza- 
tion, but also enough to take care of 
betterments and improvements; yet, 
he is supposed to keep the rates not 
only as low as possible but even to 
reduce them if possible and, further- 
more, to continually improve the 
service generally. 

Fortunately this desire is an in- 
herent quality of most operators, al- 
though many office holders who con- 
trol the reins are reluctant. to let 
them demonstrate their full ability. 


The importance of the replacement 
of worn out or obsolete equipment is 
seemingly becoming less difficult to 
put across to the average “responsi- 
bles.” The evident savings resulting 
from the installation of a new pump, 
or the purchase of a billing machine, 
an addressograph machine, a cash 
register, or a new truck, seems to be 
among those more tangible things 
that are easily comprehended. 


On the Other Hand—Meters 


On the other hand, the suggestion 
of increased expenditures for more 
complete metering, or a more com- 
prehensive meter maintenance pro- 
gram, seems to be in many towns 
one of those intangible things that 


By D. R. TAYLOR 
Plant Superintendent 
ROANOKE WATER DEPARTMENT 
ROANOKE, VIRGINIA 


does not strike a very responsive 
chord at City Hall. In spite of the 
fact that an enormous amount of re- 
search has been done with service 
meter recorders and absolute proven 
facts obtained with respect to cost 
as well as economic results, and many 
articles published and papers read 
relating and interpreting the results 
obtained and proving the value of 
proper meter maintenance, the serv- 
ice meter is still the “forgotton man” 
in many plants. 

So much has been written on this 
subject that we write further about 
it with some timidity, fearing the 


accusation of disproportionate avid- 
ity respecting one of so many phases 
of plant operation; but we have wit- 
nessed an increase in revenue 
amounting to several thousands of 
dollars per year for several years, 
indisputably the direct result of the 
inauguration of a modern meter 
maintenance program and at a cost 
of not over one-third of the addi- 
tional revenue gained. 

The question of meter maintenance 
is of profound importance, and, un- 
less you are doing something about 
it, you are letting very usable and 
relatively easily acquired revenue 
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slip right through your fingers. Addi- 
tional income acquired in this man- 
ner can be used to alleviate some of 
those troubles mentioned earlier. 
Better registration of meters gen- 
erally will help you wear out that 
new cash register also mentioned 
earlier, and, after all, that is what 
you are really trying to do, figura- 
tively speaking. There will also be 
obtained a not too well realized ad- 
vantage in the consideration of the 
unaccounted-for water problem. 


The Question of Size of Plant 


The size of your plant should have 
little effect on your decision. Even 
though your plant is relatively small, 
your percentage of gain may be 
equally as great as your neighboring 
large city and your expense as com- 
parably low. 

We test all %-inch meters in 
batches ‘consisting of six meters and 
on four different rates of flow, name- 
ly, ten, five, one, and one-quarter 
gallons per minute, and at these rates 
we run a total of five, five, one, and 
one-tenth cubic feet, respectively. 
The total time required to prepare, 
test at each rate, record the results, 
and remove the meters in each batch 
is approximately 35 minutes. For a 
total of 42 meters, the time required 
is slightly more than four hours. On 
the other hand, if a total of one 
cubic foot were run on the one-quar- 
ter cubic foot rate, as is done in 
many plants, this total time would 
be increased to seven and one-half 
hours. 


The employe who tests these me- 
ters is also charged with the duties 
of storeroom clerk. Between outside 
and inside telephone calls and the 
issuing of materials and supplies to 
the several construction and main- 
tenance crews, he has at least fifteen 
or more interruptions daily. At each 
of these interruptions he has two 
alternatives—either to keep someone 
waiting (usually another employe) 
until he has finished testing at some 
rate of flow, or to turn off the water, 
attend to the other duty, empty the 
weighing tank, and. start the test 
over. In either case, one or the other 
employe loses from five to ten min- 
utes, and frequently several men in 
a crew are held idle while waiting. 
Even at a nominal payroll rate, this 
lost time may easily amount to 150 
or more dollars per year, and this 
is only a part of the waste. It is not 
difficult to conceive the added advan- 
tages and increase in efficiency that 
will accrue with the elimination of 
the tension resulting from constant 
interruptions of one’s concentration 
on details. 


STREAMLINING THE METER ~- 


The Photo-Electric Eye Control 


To eliminate this unsatisfactory 
condition, for about $75 there can 
be installed a photo-electric control 
on the meter testing equipment, as 
shown in the accompanying diagram- 
atic sketch. 


The photo-electric units can be in- 
stalled in such a manner that when 
the end of the scale beam rises to a 
balanced position, it will break or 
intercept the light ray and close the 
solenoid valve. A small brass plate 
fastened to the end of the beam will 
prevent the beam passing entirely 
through the light ray, thus prevent- 
ing the solenoid valve from again 
opening. It may also be necessary 
to set the counter-balance on the 


‘beam slightly “leading”; that is, at 


a position so that the beam will start 
to rise early enough to close the 
solenoid valve at a point such that 
the water draining from the dis- 
charge pipe after the valve closes 
will be just sufficient to exactly bal- 
ance the scales. This adjustment will 
depend upon the relative location of 
the valve with respect to the tank, 
and also upon the size of the dis- 
charge pipe. If any serious water 
hammer is expected at the high rates 
of flow, a cushioned solenoid valve 
may be obtained, in which case the 
adjustment referred to above will be 
of even more importance. Or the 
hammer may be controlled with an 
air chamber, or one of the hammer 
suppressors described in WATER 
WORKS AND SEWERAGE for May, 1941, 
on pages 196-208. 


The proper adjustment as to 
height of the photo-electric units can 
be obtained with a long thread and 
a lock nut on the end of the conduit 
supporting them. Also, the diameter 
of the light ray may be controlled 
by various lens as well as by shields 
for the lens. 

With this control, the employe can 
set up for and start the test on a 
batch of meters, attend to other du- 
ties, and return at his convenience 
and find the test completed, the water 
turned off, the scales balanced, and 
the results ready to be recorded. As 
a matter of fact, he could start such 
a test just before leaving at the 
close of the day, and record the test 
the next morning immediately upon 
his arrival at the shop. 


This control will function for any 
quantity to be run from one-tenth 
of a cubic foot, or one gallon, to the 
full capacity of the weighing tank, 
depending only on the size and num- 
ber of weights placed on the end of 
the beam, equaling the weight of the 
quantity to be run. It will, of course, 
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be equally as useful where two test 
benches are used in conjunction with 
one weighing tank and one pair of 
scales, in which case a greater num- 
ber of meters may be tested per day. 





“Code for Water Measure- 
ments with Orifices” 
(Issued by Hydraulic Institute) 

Hydraulic Institute has just pub- 
lished a Code for the Measurement 
of Water Using Standard ISA Ori- 
fices with Free Discharge, which was 
prepared by the Standards Commit- 
tee of its Deep Well Turbine Pump 
Section, assisted by the Engineering 
Department of the University of 
California. 

This Code contains specifications 
for a single preferred construction 
of orifice and orifice holder, and 
shows three preferred orifice sizes 
for each pipe size. With these lim- 
itations it was possible to prepare 
charts giving the flow in gallons per 
minute as a function of the head on 
the orifice. 

Among the charts, tables and illus- 
trations there appear six flow rating 
charts for pipes from 4 to 12 in., 
and orifices from 1.600 to 9.000 in.; 
table of required straight upstream 
length in pipe diameters; table of 
tolerances in per cent for field 
measurements with calibrated me- 
ters; table of tolerances in per cent 
for field measurements with non- 
calibrated meters; table of dimen- 
sions for ISA orifice meters in 
inches; illustrations of meter ele- 
ments; method of application for an 
actual measurement; sample data 
sheet, free-discharge orifice meas- 
urement; dimensions of orifice plate 
and holder; specific dimensions and 
methods of arrangement for ISA ori- 
fice; rate of discharge curve; spe- 
cific dimensions and construction de- 
tails for manometers. A useful list 
of meter manufacturers is included 
also. 

Orders should be addressed to the 
Secretary of Hydraulic Institute, 
C. C. Rohrbach, 90 West Street, New 
York, N. Y. Price, postage paid, is 
$1 per copy. 


An Idea Here! 


Although old news by this time, 
the following from a back issue of 
the “Ohio Section News” is inter- 
esting reading. 

Alliance—Employees of the water 
works recently threatened to resign — 
in a body if salaries were not raised 
to the level which prevailed before 
the depression. This was to be in no 
sense a strike, but a resignation. 
Council agreed to the increase to the 
former salary rates. 
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SNAPPED AT THE PROVIDENCE 
MEETING OF N.E.5S.W.A. 








J. A. Graemiger, 
Supt. of Sewerage, 
West Warwick, R. I. 
W. F. Damon, 
Chemist, W. and S., 
Leominster, Mass. 











Jas. S. Goff, Utilities Engr. 
Camp Edwards, Mass. 
(Former Supt. at Hyannis, Mass.) 


Geo. H. Craemer, Supt. of Treatment Wks., 
Hartford, Conn. 
(Director of the Association) 


Raymond C. Bugbee, Foreman, 
Water and Sewerage Dept., Graton, Conn. 


‘Bob’ Manheim, 
Mathieson Alkali, 
Providence, R. I. 


‘Ed’ Rothman, 
‘WTCO’ 
Bridgeport, Conn. 
‘Stan.’ Kappe, 


Chicago Pump Co., 
Washington, D. C. 


W. A. McMahon, 
Supt. Sewerage, 
Torrington, Conn. 


John McDonald, 
Supt., Treatment Wks., 
Springfield, Mass. 








M. A. Clift, 


A. T. Campbell, Chemist, 


Nichol’s Engineering, State Water Commission, 


New York 
Chas. H. Copley, 
Supt. of Sewerage, 
New Haven, Conn. 


Hartford, Conn. 
Wm. Lannon, 
Operator, 
Putnam, Conn. 











Paul Hiller Richard F. Greeley, 


and Chief Operating Eungr.. 
Bill Elliott Camp Edwards, Mass. 
of and 
Innis Speiden Co., wim. R. Clary, 
New York. Distr. Engr., 
(Sell Isco FeCls) Mass. Dept. of Health 








Joseph Doman, Paul Martzell, Albert L. Genter, 
Town Sanitary Engr., Chief Operator Consulting Engr., 
and and Baltimore 
. Ben Lyon, Russell E. Raymond, and 


Asst. Operator, 
Coss Cobb Plant 


Operator, 
Bast Porchester Plant 


K. E. Foote, 
Chief Chemist, 
New Haven, Conn. 
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Stan. Kappe explains Dorrco’s Wayne Kivell 

operation of Chicago doing some quick figur- 

Comminutor to Supt. ing to convince John 

Flood and Director McDonald, Springfeld’s 

of Works Chisolm of (Mass.) Supt. of Treat- 

Framingham, Mass. ment of something-or- 
other. 


Funny material to feed at 
a sewage plant! We wonder dyke, Engrs., 


R. W. Horne, of Fay, Spofford and Thorn- 


explaining the Cranston 


if Eimeco’s filters work better design and special equipment. On right, 


with FECL than with FeCls. ‘ 


the story is continued in the vacuum filter 


and incinerator room. 


We regret very much our inability to get into our October issue a report covering the Fall meeting of the New England Sewage 
19th and 20th. during which the accompanying snapshots were made, In any 
event some of those attending can now have an alibi that they did attend. Our profound apologies to all who may have looked for 
the intended report, and we shall hope to do better next time...... 


Works Association held in Providence, R. I., Sept. 
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Ser a simple experiment 
that will show you how a few 
parts per million of Calgon will pre- 
vent the precipitation of dissolved 
iron. 

The water in both beakers con- 
tains 20 ppm. of iron (as Fe), but the 
one at the right also contains 20 
ppm. Calgon. And what a difference 
that makes! 

In a few minutes the untreated 
water was discolored and within a 
few hours showed a voluminous pre- 
cipitate of iron oxide. The water 
containing the Calgon was still clear 
after 48 hours, even though the water 


was exposed to the air all this time. 

That’s how Calgon works in your 
water system. You can prevent “red 
water” due to dissolved iron easily 
and quickly—and the Calgon Treat- 
ment is effective to the extreme ends 
of the lines. 

In previous advertisements in this 
series we have stressed the ability of 
a few ppm. of Calgon to prevent 
“red water” resulting from corro- 
sion. Calgon Treatment will also pre- 
vent “red water” due to the oxidation 
and precipitation of dissolved iron 
from well water, whether due to ex- 
posure to air or to chlorination. This 


*Calgon is the registered trade-mark of Calgon, Inc. for its glassy sodium phosphate products. 


calgon, inc. 


300 ROSS ST. 





PITTSBURGH, PA. 
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has been conclusively proved. in 
many cities during the past two years. 
So, whether your “red water’’ is 
due to dissolved iron or corrosion, 
you can clear it up with Calgon. 
Write us for a sample of Calgon 
and full details on how to make this 
interesting experiment. We'll also 
gladly furnish complete technical 
information on Calgon* and its pos- 
sible usefulness in the treatment of 
your supply. Just mail the coupon. 





Calgon, Inc. 
800 Ross St. 
Pittsburgh, Pa. 

Please send literature on Calgon 
Treatment for controlling “red water” 
due to © corrosion [J dissolved iron. 
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When a Solvay Technical Service man 
receives an invitation from you, perhaps so 
that you may obtain an outside viewpoint on 
a problem which has proven particularly diffi- 
cult to solve, it is sometimes necessary to 
supply him with information of a confidential 
nature. 

. . That is a point on which some cus- 
tomers might hesitate to avail themselves 
of Solvay Technical Service. Let us reassure 
are 

Any information you may impart to a Solvay 
Technical Service man remains strictly con- 
fidential. It is used only insofar as it is neces- 
sary to help solve your problem. When con- 
sultations are concluded, your problem is a 
closed book with Solvay Technical Service. 

You will find on the staff of Solvay Tech- 
nical Service men of the highest type who 
have been especially trained to cope with 
your problems as they pertain to 
alkalies and related products. 
They are at your service. Please 
call on them without hesitation. 





SOLVAY SALES CORPORATION 


Alkalies and Chemical Products Manufactured by 
The Solvay Process Company 


40 RECTOR STREET NEW YORK, N. Y. 
BRANCH SALES OFFICES: 








Boston + Charlotte Chicago + Cincinnati «+ Cleveland Detroit 
New Orleans - New York « Philadelphia - Pittsburgh - St. Louis - Syracuse 
Plants Located At: 

Syracuse, N. Y Detroit, Mich. Zaton Rouge, La Hopewell, Va. 
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PREPARE NOW . 


for Winter Emergencies 
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STOCK UP WITH IMPROVED 
DOUBLEX SIMPLEX SPLIT SLEEVES 


When Jack Frost starts playing around, you will 
need some of these improved sleeves for quick, 
economical, effective repair of broken mains. 
Keep several of different sizes on hand and avoid 
costly delays during cold weather. On the mar- 
ket for 12 years and many thousands in use. 
Order now! 


AMERICAN CAST IRON PIPE CO. 


BIRMINGHAM, ALA. 


Chicago 
Kansas City 


San Francisco 
Cleveland 


Los Angeles 
Minneapolis 


New York City 


Pittsburgh Dallas 
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Durability 


Simplicity 


WORTHINGTON-GAMON METER COMPANY 
General Offices: HARRISON, NEW JERSEY 
District Sales Offices and Representatives throughout the United States 
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MEETINGS SCHEDULED 


Nov. 13-15—DAYTONA BEACH, FLA. (Osceola Hotel) 


Florida Section A.W.W.A. Secretary, Professor A. P. 
Black, Department ‘of Chemistry, University of Florida, 
Gainesville, Fla. 


Nov. 13-14—AMEsS, Iowa (Iowa State College) 


Iowa Wastes Dispesal Association. Sec’y-Treas., L. J. 
Murphy, Iowa State College, Ames, Ia. 


Nov. 26—NEw York, N. Y. (Engineering Societies Bldg.) 


A.S.M.E. Sanitation Group. (Evening Meeting 7:30 P.M.) 
Chairman, Wm. Raisch, 227 Fulton St., New York, N. Y. 


Dec. 1-5—NEw York, N. Y. (Hotel Astor) 


American Society of Mechanical Engineers. Ass’t Sec’y, 
Ernest Hartford, 29 West 39th St., New York, N. Y. 


Dec. 2-3—-SPRINGFIELD, ILL. (Leland Hotel) 


Illinois Sewage Treatment Plant Operators’ Conference. 
Secretary, C. W. Klassen, State Sanitary Water Board, 
Dep’t Public Health, Springfield, Il. 


Dec. 10—BANGOR, ME. 


Maine Water Utilities Association. Secretary, Earl A. 
Tarr, Winthrop, Me. (Next Bi-Monthly Meeting, Feb. 11, 
Portland, Me.) 


Dec. 30—NEwW York, N. Y. (Hotel Commodore) 


New York Section A.W.W.A. (Winter Luncheon Meet- 
ing.) Secretary, R. K. Blanchard, 50 West 50th St., 
New York, N. Y. 


— 1942 — 


Jan. 19-23—STILLWATER, OKLA. (A. & M. College) 


Oklahoma Water & Sewage Short Course. (18th Annual 
Session.) Acting Head, Prof. Edward R. Stapley, A. & 
M. College, Stillwater, Okla. 


Jan. 20-23—New York, N. Y. (Engineering Societies Bldg.) 


American Society Civil Engineers. (Sanitary Engineer- 
ing Division Jan. 21-22). Sec’y, George T. Seabury, 33 
West 39th St., New York, N. Y. 


Jan. 23-24—-NEw York, N. Y. (Hotel McAlpin) 


New York State Sewage Works Ass’n. Sec’y, A. S. 
Bedell, State Dep’t Health, Albany, N. Y. (Joint Din- 
ner A.S.C.E. Sanitary Division and N.Y.S.S.W.A. Jan. 
23. Joint Inspection Trip Jan. 24.) 


Mar. 5-6—TRENTON, N. J. (Stacy Trent Hotel) 


New Jersey Sewage Works Association. (27th Annual 
Meeting.) Sec’y, John R. Downes, Plainfield, N. J. 


(Continued on page 85) 





















FOR EFFECTIVE PIPE PROTECTION 


COATINGS must be 


WRAPPED with 
ASBESTOS FELTS 


e Here’s a money-saving tip to waterworks engineers. 
More than 25 years’ experience in the oil and gas 
industries has proved many types of ferrous pipes must 
be protected by a corrosion-resistant coating. What’s 
more, the coating must be reinforced or shielded with 
a strong, durable wrapping to prevent distortion and 
abrasion. And, for that service, asbestos—in the form of 
J-M Pipe-Line Felts—has proved the ideal material. 


Because the asbestos fibers are inorganic and non- 
tubular, J-M Asbestos Felt cannot support capillary 
action. Tough and durable, it reinforces the coating 
against earth load and soil stress. And, because it is ex- 
ceptionally resistant to the corrosive action of soil acids 
and alkalis, this durable felt gives efficient 
protection for the coating . . . helps keep 
upkeep costs to a minimum. 

You’ll be interested in the whole story. It 
will show you why more than 30,000 miles 
of pipe are operating at low cost under severe 
conditions. Write for the J-M Asbestos Pipe- 
Line Felt brochure to Johns-Manville, 22 
s East 40th Street, New York, N. Y. 













UNWRAPPED BITUMI- 
NOUS COATING after 
exposure to clay-con- 
tent soil. Soil stress has 
destroyed much of the 
protective coating. 


YOU CAN PURCHASE pipe from the 
steel-pipe mill coated with any stand- 
ard coating material and wrapped 
with Johns-Manville Asbestos Felts. 
Or the same operation can.’be per- 
formed in your own yard by portable 
wrapping equipment supplied on a 
rental basis. Write Johns-Manville, 
22 East 40th Street, New York, N. Y., 
for further information. 


THE SAME COATING, 
under the same condi- 
tions, but wrapped with 
J-M Asbestos Felt. The 
wrapping shows no 
signs of breakdown .. . 
thecoating underneath 
is practically as good 
as new. 











JOHNS-MANVILLE JM 


ASBESTOS Pire-tine FELTS 
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MINNEAPOLIS, MINN.— 12-in. te pipe y sewer 
installed in 1886. Found to be in excellent pre be in 
1933, after 47 years. Minneapolis has more than 35 miles 
of this old concrete pipe in its sewerage system today. 


Many long service records 
prove the durability of 


CONCRETE PIPE 


Since the inception of sewerage (water carriage), 
concrete pipe has been used for building sanitary, 
combined and storm sewers. The concrete sewer 
pipe pictured here are veterans with service records 
up to half century and more. The sewers of which 
they are.a part were found on inspection to be in 
excellent condition. 

Durability records like these account for the vast 
scale on which concrete sewer pipe is in use through- 
out the world. And it is the best possible evidence 
that concrete pipe sewers, properly designed and 
constructed under the supervision of competent 
sanitary engineers, will serve your community for 
many decades with utmost economy. 


PORTLAND CEMENT ASSOCIATION 


Dept. Al1-29, 33 W. Grand Ave., Chicago, Ill. 


A national organization to improve and extend the uses of con- 
crete ... through scientific research and engineering field work 
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SAVANNAH, GA.— 

Concrete pipe sdnita- 

ry sewer installed in 

1870; condition ex- 

cellent at inspection 
in 1927. 


ST. PAUL, MINN.—Tes? specimens of 12-in. concrete pipe sanitary sewer 
in excellent condition in 1931 after 45 years. 
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YOU CAN PREVENT IT 





If your city water contains fluorine, chances are it 
is causing unsightly mottling of tooth enamel—a 
condition which can handicap an individual for life. 

With a FLUOREX PURIFIER you are assured 
that harmful fluorine will not find its way to city 
mains, that the children of your community will 
have spotless white teeth, unblemished by dark 
fluorine stains. 

Participate in a nationally important plan for 
better teeth by acquainting yourself with the story 
of fluorine and its elimination from water. Send for 
Bulletin 2500-B, “Fluorex”. It’s free. 


qm INTERNATIONAL FILTER CO. 


325 W. 25TH PLACE, CHICAGO, ILL. 





" New lor. 3 Popular 


HOTEL 


LINCOLN 


44™T0 45 STS. AT 8™ AVE. 


OUR CHOICEST ROOMS From 


1400 ROOMS each with 
Bath, Servidor, and Radio. 
Four fine restaurants ac- 
claimed for cuisine. 


MARIA KRAMER 

PRESIDENT 

> John L. Horgan 
e @ Gen. Mgr. 













HOTEL EDISON 
GAME OWNERSHIP 


IN THE CENTER OF MID-TOWN NEW YORK 
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MEETINGS SCHEDULED 


May 7-9—WALLA WALLA, WasH. (Marcus Whitman Hotel) 
Pacifice Northwest Section A.W.W.A. Sec’y, Fred Merry- 
field, Assoc. Prof. Civil Eng., Oregon State College, 
Corvallis, Ore. 


May 15—KENNETT SQUARE, PA. 
Pennsylvania Water Works Operators’ Ass’n. Sec’y, 
I. M. Glace, 22 South 22nd St., Harrisburg, Pa. 
(Meeting jointly with) 
Southeastern Penna. Sewage Works Operators’ Ass’n. 
Sec’y, Gordon J. Wiest, Sewerage Authority, Chester, 
Penna. 





May 15-16—ToLEDO, OHIO 


Ohio Section A.W.W.A. Sec’y, Thomas R. Lathrop, 2328 
Arlington Ave., Columbus, Ohio. 


June 18-19—MINNEAPOLIS, MINN. (Nicollet Hotel) 


Central States Sewage Works Association. (15th Annual 
Convention.) Sec’y-Treas., E. J. Beatty, 458 State Office 
Bldg., Madison, Wis. 

(Note the change in schedule of this meeting from Octo- 
ber in the past to June henceforth. This year the dates 
were purposely chosen to immediately precede the 
A.W.W.A. Convention, which is to be held in Chicago, 
June 21-25, with a day for fishing in between.) 


Aug. 24-26—STATE COLLEGE, PA. 


Pennsylvania Water Works Operators’ Ass’n. (Annual 
< Meeting.) Sec’y, I. M. Glace, 22 South 22nd St., Harris- 
burg, Pa. 


Aug. 26-28—STATE COLLEGE, PA. 


Pennsylvania Sewage Works Operators’ Ass’n. (Annual 
Meeting.) Sec’y, Bernard S. Bush, State Dep’t Health, 
Harrisburg, Pa. 





June 21-25—Cuicaco, ILL. (Stevens Hotel) 
American Water Works Association. (62nd Annual 
Convention.) Executive-Secretary, Harry E. Jordan, 
22 East 40th St., New York, N. Y. 











LITERATURE AND CATALOGS 


Mueller-Columbia Standard Fire Hydrants—built 
in strict compliance with American Water Works 
Association specifications, are described and illus- 
trated in a new leaflet containing a diagrammatic 
q listing of parts and direction for repairs. The hydrant 
is a true compression type, the valve closing with 
pressure and remaining -closed even if barrel and 
stem are broken. The drain mechanism is simple and 
positive, since it is an integral part of the main valve. 
To prevent frost from heaving the hydrant out of 
the ground the lower barrel is tapered in toward the 
top. Hydrants can be economically lengthened to 
meet any raise in grade by installing extension sec- 
tions, furnished in lengths of six-inch variations from 
12 inches upward. Directions for ordering Mueller- 
Columbian hydrants are a part of this interesting 
four-page announcement, which can be obtained by 
writing Mueller Company, Chattanooga, Tenn. 
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@ SLUDGE 
CONDITIONING 


@ SEWAGE 
COAGULATION 


@ WATER 


Dov PURIFICATION 


CHLORIDE,» eiecoks 


Shipped in Tank Cars 










60% CRYSTALS 


Packed in 300 or 500 
Ib. Barrels 


THE DOW CHEMMAL COMPANY 


MIDLAND 


ENGINEERED 


FRED J. RYAN COMPANY 


5244 GERMANTOWN AVE. PHILA., PA. 











. ®ELEXIBLES’—Preferred from Coast to Coast 


“FLEXIBLES” ARE NOW STANDARD IN MOST LARGE CITIES 
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TE XAS. 


Ask about 


Your City, too, will benefit 







by using “FLEXIBLES e a our 30 day 
STOP WASTING — START SAVING: Note port ha using “FLEXIBLES.” oc R r i 
Why not get the facts today? i Small mark itt L 
one city using “FLEXIBLES.” 
FLEXIBLE SEWER-ROD EQUIP. co. Ask for your copy of our latest TR A 
9059 Venice Blvd., Los Angeles, Calif. catalog, listing the names of all cities ©] F r E id 


~ Pickwick Building, Kansas City, Mo. now using ‘FLEXIBLES.”” 
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LITERATURE AND 
CATALOGS 


The Raymond System—for sludge 
drying—and its use as a soil condi- 
tioner, or its conversion to ash by 
going through the incineration steps, 
is the subject of a new “Dorrco” 
bulletin. The G. E. Raymond Sys- 
tem, perfected for sewage sludge 
conversion in the Chicago Sanitary 
District, is a product of Combustion 
Engineering Co., Inc., and is mar- 
keted by The Dorr Co., Inc., as ex- 
clusive and world-wide distributors 
in the sanitary field. The present 
24-page bulletin is far more com-| 
plete than that issued on the Ray-| 
mond System some two years ago by | 
Dorr Co. and reviewed in these col-| 
umns. The description of the co 

| 





and methods of operation to secure 
a fertilizing product, or its complete 
destruction in the incineration step 
at will, is made unusually effective 
by liberal use of wash functional 
drawings and numerous multi-colored | 
flow diagrams which indicate the 
travel of air, sludge, ash, vapors, etc. 


Of particular interest to designing 
engineers’ and consultants are the 
tabulations of design data and per- 
formance records for 12 different in- 
stallations. The bulletin also places 
considerable emphasis on the value 
of dependable engineering services 
and performance guarantees avail- 
able from a manufacturer of long 
experience in conveying, drying 
and/or incineration of wet mate- 
rials — notably industrial wastes, 
which experience antedates the 
sludge experience developed over the 
past 9 years since the Chicago de- 
velopment. 


For a copy of the new Raymond 
System Bulletin No. 6791 write The 
Dorr Co., Inc., 570 Lexington Ave., 
New York City. 


“A Catechism of Electrical Ma- 
chinery” is a valuable 48-page 
handbook especially designed for 
those who would acquire greater 
familiarity with electrical phenome- 
na and terminology. In this newly 
revised edition Fairbanks, Morse & 
Co. have divided their data into four 
sections, answering (1) general 
questions on electricity, magnetism, 
and electrical measurements; (2) 
questions related to direct-current 
generators and motors; (3) prac- 
tical problems of alternators and al- 
ternating-current motors; and (4) 
special questions relating to all 
classes of electrical machinery. A 
convenient index on the last page 
makes for quick location of the in- 
formation desired. Photographs and 





(Continued next page) 
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SIMPLEX 


for ACCURACY + RELIABILITY 


SOUND ENGINEERING 
IN FILTRATION PLANT EQUIPMENT 









HESE factors — Accuracy, 
Reliability, Sound Engineering 
— have resulted in the past forty 
years in the installation of Simplex 
Rate of flow Controllers, Gauges, Venturi Meters in the world’s finest 
filtration plants. 


First to develop the Direct-acting Controller, the Master Control, the 
Bell-shaped Float, and the Sand Expansion Indicator, the cardinal policy 
of Simplex is to increase its usefulness to the waterworks profession by 
continued research, design and cooperative measures with both design- 
ing and operating engineers. 


SIMPLEX PLEDGES ITS ENTIRE 
FACILITIES TO MEET THE 
DIVERSE PROBLEMS OF THE 
NATIONAL EMERGENCY. 
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VER IN a certain New 
York town an import- 
ant airplane gun manufac- 
turer suddenly needed a 
lot of water for plant oper- 
ation. No one knew exactly 
what the water bearing 
formations below would produce. It was 
no time to consider the inexperienced. 
Layne engineers were called in, advised 
of the urgency and authorized to proceed 
without delay. In a very few days, the job 
was completed; well drilled, casing set, 
pump installed and testing concluded— 
producing a cool million and a half gal- 
lons of water per day. The manufacturer 
was highly pleased and from somewhere 
a bottle of champagne was produced and 
a proper christening took place. 

To that manufacturer a very unusual 
feat had been accomplished. To Layne 
men, it was just another in a long series 
of such incidents. In the present day Na- 
tional Defense Emergency, no Layne well 
water producing undertaking has met with 
failure. The majority have greatly exceeded 
the production specified. 

No firm in the Americas—north or south, 
is so adequately equipped or widely ex- 
perienced in designing, manufacturing 
and installing well water systems. If you 
need more water, write or wire, 


LAYNE & BOWLER, INC. 
Memphis, Tenn. 


LAYNE 
PUMPS & WELL 
WATER SYSTEMS 


AFFILIATED COMPANIES 








Layme-Arkansas CO, ......-..-c00-cc-eseeee-esneee Stuttgart, Ark. 
Layne-Atiantic Co............------.--------++0+++02- Norfolk, Va. 
Layne-Bowler New England Corp. Boston, Mass. 
Layte-Central Co..........-----.------s0++---00e2 Memphis, Tenn. 


Mishawaka, Ind. 
Lake Charles, La. 
..New York, City. 


Layne-Northern Co 
Layne-Louisiana Co. 
Layne-New York Co. 











Layne-Northwest Co................... omcae Milwaukee, Wis. 
Layne-Ohio Co............. on Columb Ohio. 
BAPRHKVERED BO nccccccsscccccccsessvccescocensesa Houston, Texas. 


Layne-Western Co................0+-+---000--- Kansas City, Mo. 
Layne-Western Co. of mi lis, Minn. 
international Water Supply...... London, Ontario, Can. 

















simplified diagrams are generously 
used to aid in clear understanding. 
Among other significant features are 
useful tables for selecting wire and 
fuse sizes and a tabular listing of 
full-load current data for various 
types and sizes of motors. The hand- 
book utilizes the question and an- 
swer technique to present its wealth 
of practical and useful knowledge. 
Illustrations are of late model Fair- 
banks-Morse electrical equipment. 
Copies of the “Catechism” (Bulletin 
E100C) can be obtained without 
charge by addressing Fairbanks, 
Morse & Co., 600 S. Michigan Ave., 
Chicago, IIl. 


“Why Analyze Flue Gas?” is the 
question asked on the first page of a 
new bulletin describing the “Rana- 
rex” CO, Indicator and Recorder of 
The Permutit Co., which becomes 
the automatic eye and the tell-tale of 
wasteful heat losses up stacks. By 
stopping these B.t.u. losses created 
by excess draft it is stated that as 
much as 20% can be saved in fuel 
consumption for the same work per- 
formed. While this is a large order 
in the way of a performance claim 
(and can represent very large 
money) Permutit’s “Ranarex” story 
sounds good in that it carefully ex- 
plains where and how such is pos- 
sible. A convincing diagram reveals 
the relationship between complete 
combustion of coal, oil and natural 
gas, CO, content of stock gases at 
complete combustion and_ correct 
draft, as against CO, content accom- 
panying heat waste due to excess 
draft. While complete combustion 
produces stack gas of 18% CO, (oil, 
15.5%; gas, 12% plus or minus) 
good operation calls for sufficient ex- 
cess air to give 13 to 16% for coal; 
12 to 14% for oil and 10 to 11% for 
gas. Having this knowledge, and a 
reliable .indicating and _ recording 
CO, instrument continuously on the 
job, firing technic for the sake of the 
recorded line spells the difference be- 
tween intermittent and steady effi- 
ciency in firing operations. The bul- 
letin, in anlyzing heat losses, shows 
a waste of 43% in the average power 
plant (ash, 4%; radiation, 4%; up 
the stack, 35%), and indicative of 
where operating engineers can look 
for the greatest possible savings 
with the least effort. 


For a copy of Bulletin R-40, which 
describes ‘‘Ranarex” indicating and 
recording instruments and their 
principles of operation, write The 
Permutit Co., 330 West 42nd St., 
New York City. 
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Here is the perfect fitting for 
improving water meter set- 
tings where the meter is too 
low and is hard to read or be- 
comes covered with mud or 
water. The bar of the RE- 
SESTTER is the same length 
as a meter and connects be- 
tween the old couplings; the 
meter is then installed be- 
tween the flanged copper 
tubes. The RESETTER is all 
brass and copper. 


Not only does the RESETTER 
put the meter in a better po- 
sition for reading but it also 
makes subsequent meter 
changes easy and trouble-free. 


Write to us for our 
catalog and a 
sample RESETTER. 


FORO 


METER BOX 
of oF 


WABASH, IND. 














— 











The “Reactivator” is described in 
a circular recently received from the 
Graver Tank and Manufacturing Co. 
A flow diagram shows the Graver 
“Reactivator” with its chemical tank, 
proportioner and sand filter. The 
process is said to have ten times the 
water conditioning capacity of con- 
ventional systems and to achieve a 
high degree of clarification. Fea- 
tures include the use of precipitated 
matter for clarifying, an improved 
coagulating process, and an auto- 
matic flow control. Other water con- 
ditioning equipment presented by 
Graver are “pressure filters” for re- 
moval of suspended solids, “Zeolite 
water softeners,” “hot process soft- 
eners” for power plant work, and 
units for continuous filtration and 
sterilization of swimming pools. For 
the “Reactivator” circular and addi- 
tional information write Graver 
Tank and Mfg. Co., 5009 Tod Av- 
enue, East Chicago, Ind. 


Nichols Incinerators—for the dis- 
posal of sewage solids and municipal 
wastes are fully described and illus- 
trated a new bulletin recently re- 
ceived from the Nichols Engineering 
and Research Corporation. These 
mechanically rabbled and muitiple 
hearth Herreshoff type furnaces have 
proven successful with sludge prod- 
ucts from all types of sewerage treat- 
ment. Incineration is said to be the 
only complete method of sewage dis- 
posal. <A large part of loose-leaf 
Bulletin No. 210 is devoted to illus- 
trations of actual plants in operation. 
Latest in design is that at Rock Is- 
land, Ill., which incinerates both 
aigested sewage sludge and ground 
garbage in a single six hearth fur- 
nace. Compactness and trimness are 
features of this type of incinerator. 
No manual stoking is _ required; 
sludge is fed at the top of the fur- 
nace, dried, mechanically rabbled, in- 
cinerated, and the ash automatically 
discharged at the bottom. For in- 
dustrial wastes two other types of 
Nichols furnaces are available. ‘The 
“industrial basket grate” is designed 
to handle coarse materials of high 
moisture content, while the “continu- 
ous grate” furnace is applicable to 
similar material with low moisture 
content. 

For this interesting new Bulletin 
210, and for additional facts about 
refuse incineration, write to Nichois 
Engineering and Research Corpora- 
tion, 60 Wall Tower, New York, 
N. Y. 

Conneaut Plastic Metallic Pack- 
ings were so highly praised recent- 
iy by one superintendent that we 
wrote for the literature. Received, 
we find specifications and uses for 

(Continued next page) 
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Meters and Controllers, installed on 
many Army and Navy projects, are 
doing their share in supplying potable 
water to our boys wherever they are 
serving “Old Glory." 


BUILDERS - PROVIDENCE, INC. 


DIVISION OF BUILDERS IRC FOUNDRY 


PROviIbpe Nw CE ..2. RHODES | Ames 




















The 


WATCHWORD 
Today 


Look aluad wiih 


y= Isco 
ferri-Choy F & Chloride) 





... Low filtration yields ..-In efficient coagulations against: 
a narrow working pH range 
...Low removal of suspended coagulant 
solids ... Against a slow flocculant 


FErri-Clzor (ISCO Ferric Chloride) 
AS A COAGULANT FOR SEWAGE AND INDUSTRIAL WASTES 


INNIS, SPEIDEN & COMPANY ,g Established 1816 
117 Liberty Street NEW YORK 


CHICAGO CLEVELAND CINCINNATI BOSTON PHILADELPHIA GLOVERSVILLE, N. Y. 
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FOR COMPLETE SEWAGE 
GAS CONTROL, SPECIFY 


u\ Y 


Approved 


EQUIPMENT 


Sanitation Engineers are welcome 
to the counsel and cooperation 
of the “VAREC” laboratories 
and engineering department. 


The “VAREC” approved products illustra*ed 
above are (a) Fig. 58C—P-essure Relief and 
Vacuum Breaker Valve with flame arres‘er. 
(b) Fig. 237—Waste Gas Burner. (c) Fig. 187— 
Pressure Reducting Regulator. (d) Fig. 450-- 
Flame Trap. (e) Fig. 216A—Manometers. (f) 
Fig. 48—Sampling Ha‘ch. (g) Fiz. 440—Pris- 
sure Relief and Flame Trap Assembly. 


THE VAPOR RECOVERY SYSTEMS COMPANY 


2820 No. Alameda St., Compten, Calif. 


Branch Offices 
New York City Houston, Tex. Tulsa, Okla. 
Agencies Everywhere 





three kinds of packings are given in 
a pair of folders mailed us by Con- 
neaut Packing Co. “Valve Stem 
Packing” is recommended for use on 
valves, heater valves, faucet stems, 
slip joints. The “general service 
type” of Conneaut’s plastic metallic 
packings covers a wide field of appli- 
cation, such as on centrifugal pumps, 
smooth reciprocating rods, compres- 
sor rods, and rotary pumps, as is spe- 
cifically suggested for use on hot 
water pumps. It is quickly moided 
to fit stuffing boxes of any shape or 
size, and forms a metal seal which 
will not wear, score, pit, or heat the 
rod. Prices on all items are in- 
cluded in the folders, which can be 
obtained by writing Conneaut Pack- 
ing Co., Conneaut, Ohio. 

The ‘“Handee” Tool-Box is a 
product of Littleford of Cincinnati. 
It is of all steel construction and 
mounted on rubber tires. The smaller 
models (490 lbs.) may be used as a 
one-man push cart or taken from job 
to job as a trailer. The larger models 
(above 900 lbs.) are trailer models. 
Models 8-40 and 6-40, of the larger 
sizes, and the light weight Model 55 
are especially suitable for use by 
water works and sewerage utilities. 
The larger models have 25 and 35 
compartments respectively and the 
small one-man “Handee-Box” have 
two tool shelves the full 48 inch in- 
side length of the box, which is 30 
inches wide, with ample space be- 
neath for heavier tools and parts. 
Features are lightness of weight; 
safety lock preventing tool theft; 
rain sealed covers and a safety catch 
to prevent accidental lid dropping on 
workmen’s hands. Side shelves pro- 
vide a work bench and a place io 
carry pipe. When closed and locked 
for the night the wheels are locked 
automatically to preclude movement 
of the box by pranksters. 

For the folder describing and pic- 
turing the several models of Little- 
ford’s ‘“Handee-Box” write Little- 
ford Bros., Cincinnati, Ohio. 


Schramm Portable Air Compres- 
sors. Complete details on their va- 
rious styles and sizes of portable air 
compressors are given by Schramm, 
Inc., in their new Catalog No. 42-P. 
In this attractively illustrated book- 
let the model numbers, dimensions, 
speeds, capacities, approximate 
weights, and special features of both 
gasoline and diesel driven com- 
pressors are conveniently tabulated. 
Styles and mountings illustrated in- 
clude the newest “De luxe” two- 
wheel trailer, capable of being towed 
by car or truck at high speeds; four- 
wheel models equipped with broad 
\steel wheels or pneumatic tires; bev- 
‘eled skid units for mounting on mo- 
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tor trucks; rail mountings, either 
self-propelled or for towing; and a 
self-propelled “crawler” model. For 
greater maneuverability one four- 
wheel outfit is equipped with dual 
front wheels on a pivot type drawbar. 
Schramm compressors are also of- 
fered with electric motor-drive. For 
Catalog No. 42-P write to Schramm, 
Ine., West Chester, Pa. 





How to Install “Tubeloy”—is 
something of a handbook published 
by American Smelting and Refining 
Co.._ for the purpose of instructing 
workmen in the proper installation of 
a new lead-alloy flexible tubing— 
“Tubeloy.” In picturized detail it 
gives the step by step method of 
preparing the tubing and fittings 
and the procedure of making up 
joints by (1) wiping (2) use of flare 
fittings (3) use of solder sweated 
fittings. A list of tools and equip- 
ment required is the same as that 
customarily employed in jointing lead 
pipe or Type “K.” Copper tubing, 
except for the flaring tools which are 
slightly different and supplied by the 
“Tubeloy” manufacturer along with 
a helpful wooden clamp for use in 
making flare type joints. 

For a copy of literature describ- 
ing “Tubeloy” flexible tubing and the 
little hand-book on “Tubeloy Instal- 
lation for Water Service,” write 
American Smelting and Refining Co. 
(Lead Products Div.) 120 Broad- 
way, New York City. 

Solids Removal kv Rapid Filtra- 
tion—is the problem examined in 
Underpinning and Foundation’s new 
illustrated booklet the “Municipal” 
Sand Filter for Sewage. Operating 
details of the sand filters are clearly 
picturized by means of photographs 
and diagramatic drawings. The sand 
bed, usually 6 inches deep, is sup- 
ported by fine bronze screens re- 
inforced by copper bearing steel grat- 
ings. When solids strained out in 
the sand bed reduce the flow of sew- 
age through the filter, an automatic 
control starts the operation of the 
cleaning mechanism, or sand washer. 
The cleaning mechanism, completely 
diagrammed in the publication, con- 
sists of a series of boot-like plows, 
equally spaced in a row across the 
entire sand bed, and set % inch 
above the bronze screen. The plows 
operate on the principle of the 
hydraulic sand pump, a water jet in- 
side each plow lifting the sand 
through a bottom opening and forc- 
ing it out at the top of the plow into 
an enclosing caisson from which the 
dirty wash water is continuously 
pumped back to the influent sewage. 


Cleaning teeth can be raised at will 
(Continued next page) 
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for inspection and adjustment. The 
advantages of a sand filter when 
used in connection with sedimenta- 
tion, chemical treatment, activated 
sludge or trickling filters are thor- 
oughly set forth in the booklet, which 
also includes graphic performance 
records of two currently operating 
plants. For a copy of “The Munic- 
ipal Sand Filter” write to Underpin- 
ning and Foundation Company, Inc., 
at 155 East 44th Street, New 
York, N. Y. 


The “Municipal” Multiple Hearth 
Furnaces offered by Underpinning 
and Foundation Company, Inc., can 
be used either for burning sewage 
sludge and screenings and grit, or 
for drying sludge into a product suit- 
able for conversion into fertilizer. A 
new illustrated brochure shows a 
typical cross section of one of the 
“Municipal” Multi-Zone furnaces. It 
consists of a steel shell lined with 
insulating material and fire-brick. A 
vertical air cooled shaft supports the 
rabble arms and teeth. Gases at high 
temperatures are introduced to dry 
the sludge, and gases from the damp 
cake are pulled down to the burning 
hearths, where odors are destroyed 
by burning. before passing to ‘he 
stack. One 40 ton unit illustrated 
has replaced a hand operated furnace 
and is proving a $10,000 yearly sav- 
ing at an important plant. Allied 
Engineering Equipment Corp., Cun- 
ard Building, Philadelphia, Pa., is 
sole sales representative for the 
equipment. However, for this new 
booklet and engineering information 
write the Underpinning and Founds- 
tion Co., Inc., at 155 E. 44th Street, 
New York, N. Y. 

A Convincing Demonstrat‘on 
the durability of “Bitumastic’ 
Enamel is chronicled in “Bitumastic 
Bulletin” No. 11, (1941) publis-ed 
by Wailes Dove-Hermiston Corn. 
The story comes out of Californi2 
where a 48 inch all welded steel pipe, 
which skirts the lower banks of Ho - 
lywood Reservoir, was coated with 
Bitumastic Regular Priming Solution 
and Bitumastic Regular Enamei 
when exposed in 1933. This vear 
the water was lowered again to fa- 
cilitate cleaning of the reservoir, ard 
after eight years of submersion the 
enamel was found to be in perfect 
condition. Washed by heavy rains 
“the Enamel shines almost as much 
as the day it was applied,” the in- 
spection report states. Unretouched 
photographs in the “Bulletin” show 
the glistening pipe during its recent 
exposure. For a copy of “Bitumastic 
Bulletin” No. 11, address Wailes 
Dove-Hermiston Corp., at Westfield, 
N. J. 








———— 
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MORRIS for Efficiency 





This 3-stage pump was not only guaranteed 
by MORRIS to have the highest efficiency 
of any design offered for the service, but in 
addition, actually exceeded the guaranteed 
efficiency by 5% on acceptance test. 

Full information on request 


MORRIS MACHINE WORKS 


CENTRIFU 


for every municipal service 


Baldwinsville, N. Y. 








FLANGED PIPE 
FLEXIBLE JOINT PIPE 
BELL & SPIGOT PIPE 
SPECIAL CASTINGS 
SHORT BODY BELL & 


SPIGOT SPECIALS 





Large stock enables 
us to make prompt 
shipments. 


84” pipe—Spring Lake, N. J. 











CAST IRON PIPE=| 


SIZES 2” TO 84” 
Warren Foundry & Pipe Corp. 
11 Broadway, New York 
Warren Pipe Company of Mass., Inc. 


75 Federal St., Boston 
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forthe WATER WORKS ond SEWERAGE LABORATORY 











The HELLIGE TURBIDIMETER. Turbidity measurements (Si0,) and 


sulphate determinations can be made with greater simplicity and 
speed without the preparation and use of standard suspensions. 
Reads all turbidities down to zero. 


HELLIGE COMPARATORS are unsur- 


passed in durability, handiness, and con- 
venience. Perpetually accurate glass 
standards are available for pH control 
and all popular A.P.H.A. and A.W.W.A. 
methods. 


The HELLIGE - DILLER PHOTOELECTRIC COLORIMETER 


is a precise photoelectric instrument for accurate and always 
reproducible colorimetric determinations. No standards re- 
quired. Ideal for the determination of minute quantities of 
phosphorus, silica, sulphates, chlorides, and dissolved oxygen. 








HELLIGE GLASS ELECTRODE pH-METERS—COUNTING 
APPARATUS—COUNTING CELLS AND MICROMETERS. 


Write today for informative 28-page bulletin No. 602. 


HELLIGE, INC. tone tstano erry. nv. 


HEADQUARTERS FOR COLOR STANDARDS AND COLORIMETRIC APPARATUS 
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Self-Propelling '"Go-Getter" 


LEADITE 


The Pioneer Self-Caulking Material for C.1. Pipe 


& 


THE LEADITE COMPANY 


Girard Trust Co. Bldg., Philadelphia, Pa. 


No Cau/king’ 


SEWER CLEANER 
TURBINE SEWER MACH. CO. 
5210 W. State St., Milwaukee 
Lafayette St. New York, N. Y. 
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EQUIPMENT 
NEWS 





Economical 
Sewer Maintenance 
Outfit for Small Towns 





@ To meet the needs of the smaller 
communities which wish to improve 
maintenance and the functioning of its 
sewers, Turbine Sewer Machine Co. have 
produced a low cost outfit which will do 
everything that the more costly power 
driven equipment will do but with more 
manual labor required and more time. 

Known as the Type EC Economy 
Bucket Equipment, the outfit is pictured 
above. It consists of an assembly of 
2 heavy duty Junior Windlasses with 
400 feet of % inch cable on each drum; 
400 feet of heavy duty floating type 
Sewer Rods; 1 Pilot Drag; 3 sizes of 
Cleaning Buckets; 3 sizes of Sewer 
Brushes; 2 cable guides; 1 waterproofed 
Sewer Suit. 

For more detail concerning this new 
assembly of Economy Maintenance 
Equipment and prices write Turbine 
Sewer Machine Co., 5210 W. State St., 
Milwaukee, Wis. 


New Dresser Repair Sleeve 
Has Several Features 
of Interest 


@ Embodying a new principle of de- 
sign, Dresser’s Adjustable Repair 
Sleeve, Style 82, fixes breaks, holes, 
and splits in straight runs of cast-iron 
pipe — without service interruptions — 
by enclosing the defective pipe in a 
pressure-tight chamber. Applicable to 
pressures up to 150 lbs., low in first 
cost, adjustable to fit varying pine 
diameters, and permanently tight, the 
new Dresser Repair Sleeve is designed 
to save time, money, and trouble for 
the user. 

The Style 82 Repair Sleeve (see cut) 
consists of three individual sections, 
each complete with one side-gasket and 
two end-gaskets assembled in place at 
the factory. The rectangular rubber- 
compound gaskets fit into a deep recess, 
preventing them from coming out of 
position while Sleeves are in stock or 
during installation. The three sections 
are assembled into a complete Sleeve 

(Continued next page) 





















PALMETTO PETE 
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of Palco or any other Greene, 
Tweed Packings are all wrapped 
up... waiting for your name and 
address. Just drop us a line spec- 
ifying service conditions and 
size of packing. Let an actual test 
under your severest conditions 
prove what words will never do 
—prove thatforreal freedom from 
trouble, less frequentrepackings, 
and lower year-in-year-out costs, 
it definitely pays to buy pack- 
ings made by 





GREENE, TWEED & COMPANY 
Bronx Blvd. at 238th Street 
C2_ New York N. Y. 











9 out of 10 who try them, 
buy them 








|the pipe. A 


| Sleeve is from 4.7 OD to 5.1 OD, and_| 























with six side-bolts. Tightening them 
gives full compression on all gaskets. 
A plugged escape vent is provided to 
facilitate installation under pressure or 
to serve as a tap if needed. 

With this new Repair Sleeve the 
diameter of the pipe to be repaired 
can be matched exactly. The three 
sections are assembled into one com- 
plete sleeve to obtain a close fit around 
“diameter-finding” tape 
included with each sleeve tells the 
combination of sections to use. Adjust- 
|ment range of the new 4” Dresser 


from 6.8 OD to 7.2 OD for the 6” 
sleeve. 
Sleeves In From 5 to 10 Minutes 

The basic Dresser principle of the 
rubber pack incorporated in the Style 
82 Sleeve provides for absorption of 
expansion and contraction in broken 
cast-iron mains. It also permits making 
a tight pack on pipe should it be 
offset as much as %” at the break. 
Naturally this adaptability applies also 








|to bringing together ends of unbroken 
pipes. 

| Time studies in all sorts of weather 
|and ditch conditions prove that one 
workman, using only a wrench, can 
install one of these novel sleeves in 
|from 5 to 10 minutes. 

| For a _ descriptive leaflet (Form 
|4111 D) or further information, write 


| Dresser Mfg. Co., Bradford, Pa. 





Propeller Pumps for Effluent 
Recirculation in High-Rate 
Filtration 


e The featured article in this same 
issue briefly describes the three proc- 
esses of high-rate (high-capacity) fil- 
tration which has so rapidly become 
popular in sewage and industrial waste 
treatment. 

From Fairbanks-Morse & Co. comes 
a special announcement and bulletin 
devoted to F-M low head Propeller 
Pumps which are ideally suited to the 
process of recirculation of sewage and 
effluent through such high-rate biofil- 
tration plants. 

For water to water heads-up to 10 
feet F.M. Propeller Pumps (Figs. 6310 
and 6360) operate at efficiencies in the 
neighborhood of 80 per cent. For high- 
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ALTITUDE VALVES 
for 


of elevation and 
into and out of 
basins and reser- 


Control 
heads 
tanks, 
voirs. 

1. Single acting. 

2. Double acting. 

3. Combination assembly 
for three or more auto- 
matic operations. 








COMBINATION VALVE 


Combination aatomatic 
control both _ directions 
through the valve. 

A self-contained unit, with 
three or more autornatic 
controls. 








REMOTE CONTROL 
VALVE 


Electric remote control— 
solenoid or motor can be 
furnished. 

Adapted for use as fri- 
mary or secondary control 
on any of the hydraulically 
controlled or operated 
valves. 








(Continued next page) 
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ROSS VALVE MFG. CO. 
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Performance 
for Yourself! 


OR maximum palatability 

control per dollar, check car- 
bon performance right in your 
own plant! Use the Threshold 
Odor Test, the Carbon Feed 
Chart, and the Darcograph— 
scientific, simplified methods of 
Write for details, 


and for a working sample of 


evaluation. 


Hydrodarco—the activated car- 
bon specially made for water 


treatment. 


» HYDRODARCO 


The new-style bag is 
sealed and taped 
with Latex tape. 
Sift-proof. 


| 
r 2) 
HYDRODARCO | 
RT 


—Distributing Points— 
New York . Buffalo 
Cincinnati e Chicago 
St. Louis ¢ Kansas City 
San Francisco 
Los Angeles 
. Marshall, Texas * 





Hydrodarco Reg. U. S. Pat. Off. 


DARCO 


CORPORATION 
60 East 42nd St., New York, N. Y. 





| 


| 
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er heads _ two- 
stage models are 
supplied. 

The illustration 
shows the Fig. 
6310 pump, which 
is the subject of 
a new _ bulletin 
(6301) describing 
the pump and its 
application in the 
process of high- 
rate filtrations. 
For a copy write 
Fairbanks - Morse 
& Co., 600 South 


Michigan Ave., 





Chicago. 











Improved Foxboro 
Stabilog Controller 



































to catch your stock of Tegul-MINERAL- 
EAD unprotected, you can be philo- 
sophical. Water won’t hurt those 10-lb. 
ingots. Not long ago a stock of several 
thousand Ibs. of T.-M. was “drowned” 
for a week—without harm resulting. 
Also, those ingots are easy to handle, 
store and pack without wasting shipping 
space. Tegul-MINERALEAD has many 
other specific advantages and cost is not 
the least of them. Write for more infor- 
mation. The ATLAS MINERAL Prod- 
ucts Company of Penna., Mertztown, 
Pennsylvania. 


Mm 
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For Jointing BELL & SPIGOT PIPE 






























@ The Model 30 Stabilog Controller is 
an instrument for the precision control 
of temperatures, pressures, liquid ele- 
The Foxboro Co., in 


announcing the improved Model 30 con- 


vations and flows. 


troller, state that the improvements are 
principally those of better appearance 
The tested and 


proven principles of the “Stabilog” sys- 


and still closer control. 


plied 10 years ago. Here pictured is the 
instrument in the new universal rec- 
tem remain the same as those first ap- 
tangulai case in which a dual pressure 
indicator replaces the two small 
gauges. 

Indicating and recording Model 30 
“Stabilog” Controllers are described and 
illustrated in Bulletin A-252, which will 
be gladly sent by The Foxboro Co., Fox- 


boro, Mass. 


WATER WorKS & SEWERAGE, November, 1941 








See page 40 of 
our new 96-page catalog 
for information on this 


SINGLE ACTING 
STANDARD 
ALTITUDE VALVE 





Where a separate discharge line 
or bypass arrangement is used for 
removing storage water, this valve, 
placed in the upstream pressure 
line, will maintain a uniform water 
level in tank, standpipe or reservoir 
within a range of 3” to 12” variation. 








GOLDEN-ANDERSON 
VALVE SPECIALTY CO. 


Fulton Building atiriolUige lam ae) 
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WILSON 


PULSAFEEDER 
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TYPE DES 


A 
HYPO-CHLORINATOR 
AND 
GENERAL CHEMICAL 


FEEDER 
Available in Manual 


Semi-Automatic—Automatics 





There is a Pulsafeeder to give Perfect 
Results, whether the installation is a grav- 


ity water supply, pumped supply, 
swimming pool. 


WILSON CHEMICAL FEEDERS, INC. 





Buffalo, N. Y. 


or a 
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Everson Mechanized 
SterElator 

















e Everson Manufacturing Co., Chicago, 
makers of “SterElators” and other wa- 
ter sterilizing and filtering equipment, 
announces a new portable chlorine gas 
“SterElator” of military type. This 
portable field sterilizing plant is mount- 
ed on a pneumatic tired trailer and is 
complete with manually operated “Ster- 
Elator,” self-priming pump, intake and 
outlet hose and racks for 4 standard 
chlorine cylinders. 

For descriptive literature address 
Everson Mfg. Co., Chicago. 


New Lightweight Paving 
Breaker 


e@ Ingersoll-Rand Co. announces a new 
60 pound class “cushioned-air” paving 
breaker. This tool is ideal for hard 
clay, shale, brick, 
concrete, or for jobs 
where it is not fea- 
sible to use a heavi- 
er tool. It is re- 
ported that this pav- 
ing breaker is also 
very popular in 
“hard-to-get-at” jobs 
such as wall open- 
ings and foundation 
work. 

The ease in han- 
dling this tool comes 
from an air cushion. 
which absorbs’. the 
blow of the piston 
when the steel is not 
in contact with the 
work. Consequent- 
ly, there is far less 
fatigue for the operator and less break- 
age of parts. Although developed as 
a 63-pound light-weight, easy-handling 
tool, the CC-60, because of its hard hit- 
ting blow, makes a fine machine for all- 
around paving breaker work. 

A new booklet (Form 2768),. giving 
all details concerning this new paving 
breaker, may be had by writing In- 
gersoll-Rand Co., 11 Broadway, New 
York, N. Y. 
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Condition 
That Needs 
No Apology 











Twenty-four hours a day, every day in 
the week, we’re turning out Homelite 
Portable Generators and Pumps to 
meet the demand of the Army and 
Navy. This has forced us to pare down 
to a minimum our deliveries to regu- 
lar customers—a minimum governed 
entirely by priorities. 


This we regret. But it is a condition 
that needs no apology. We are faced 
with an emergency. And we must meet 
it as best we can. 


Being “drafted” into the defense pro- 
gram is not without compensation. We 
are constantly gearing up our plant 
and improving our products. Eventu- 
ally, we will be able to make quicker 
deliveries with even better Homelite 
Portable Generators and Pumps. 





4 " 


HOMELITE 
CORPORATION 


2511 Riverdaie Ave. 
Port Chester, N. Y. 


Ke a 

















DE-CHLORINATE 


with ANSUL 


whohun Diemide 


Liquid sulphur dioxide possesses 
many advantages in economy and éase 
of handling, when used as a de-chlor- 
inating agent where large amounts of 
chlorine are used for better taste and 
odor control. Sulphur dioxide, intro- 
duced into the water after chlorinat- 
ing, removes excess residual chlorine. 


Ansul’s Technical Service is fully 
equipped to study your problem, and 
to engineer and supervise. Ansul Sul- 
phur Dioxide is available in suitable- 
sized containers up to ton drums and 
tank-car quantities. 

Write today for information on super-chlorina- 
tion and de-chlorinating with Sulphur Dioxide, 
to Dept. WS... 

ANSUL CHEMICAL COMPANY 
Manufacturers of Sulphur Dioxide for 25 years 
& MARINETTE e WISCONSIN 


Are you familiar with the easy, in- 

i expensive method of cleaning filter 

J beds with Liquid Sulphur Dioxide? 
Write for detailed information. 




















CLOGGED 
PIPES 


Made Good as New 


THE NATIONAL METHOD OF 
WATER MAIN CLEANING makes 
your old pipe practically as good 
as new. Every department is sub- 
ject to loss through the ravages of 
time upon its distribution system. 
The cleaning out of this foreign 
matter inevitably leads to in- 
creased pressure and flow, im- 
proved health conditions, and 
lowered operating costs. 


Our illustrated Booklet, “The 
Cleaning of Water Mains,” 
will be sent upon request. 


NATIONAL WATER MAIN 
CLEANING CO. 
30 Church Street, New York, N. Y. 


BRANCH ADDRESSES 

205 West Wacker Drive, Chicago, Ill. 
115 Peterboro St., Boston, Mass. 

910 William Oliver Bldg., Atlanta, Ga. 
7108 Dale Ave., St. Louis, Missouri 
208 E. Forsyth S8t., Jacksonville, Fila. 
3812 Castellar St., Omaha, Nebras 

501 Howard ., San Francisco, Calif. 
2028 Union Ave., Montreal, Canada 














Utility Heating Cable for Winter Protection 

















@ In severe winter weather there is 
frequently a real need for temporary 
protection of exposed piping or valves, 
a leaking hydrant, or perhaps a tank. 
Sometime ago a water utility manager 
revealed the helpful adaptation to water 
systems of the lead sheathed heating 
cable originally designed for earth bed 
heating in greenhouses. 

Now, General Electric Co. is featur- 
ing a heating or warming cable for 
winter use by water works operators. 
The cable is here pictured with the 
thermostatic control unit, and also 
twined around an exposed pipe line in 
an unheated pump room where tempo- 
rary or intermittent protection is 
needed. 


The cable proper is a flexible lead 
sheathed nickle-chromium resistance 
wire—well insulated in its lead jacket. 
It may be purchased in any desired 
length at a seemingly reasonable price. 
Cables are available for 110 or 220 volts 
and a 60 foot cable weighs 11 pounds. 
Since the two ends of the cable are 
connected into a common plug for con- 
nection to any ordinary outlet box or 
extension plug, only a length of 30 feet 
is really available with 60 feet of cable 
and only 60 feet from a 120 foot cable. 
The cost is reasonable, however, at 
$6.25 per 100 feet of cable which pro- 
vides a 50 foot heating length. 

Without the use of the thermostatic 
control element the lead sheath temper- 
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ature of the cable will not mount to 
more than 95 degrees F. above ambient 
air temperature. It is safe, therefore, 
to mount the cable on wooden boards if 
desired, and also the cable may be safe- 
ly applied to chlorine cylinders to main- 
tain a more satisfactory gassing tem- 
perature in chilly weather, or where 
room temperature is not otherwise suf- 
ficiently high. 

Where an even heat control, at a pre- 
set maximum, is desired the Thermostat 
Assembly pictured is available at nom- 
inal cost to control within 3 degrees F. 
over a range of 30 to 120 F. The 60 
foot cable pulls 400 watts and the 120 
foot length 800 watts. 

Of interest to sewage works managers 
is the application of this heating cable 
to gas lines to prevent freezing of 
moisture in the gas and the resulting 
frost on ice ring chokage of the line, 
with the hazards of such chokage of 
free-gas flow. 

Aside from those applications named 
herein there are without much question, 
many other potential uses for this in- 
teresting warming cable in connection 
with water and sewage works operation 
—recalling that just a little heat will 
keep away much ice. Possibly the 
frazil ice chokage at intakes can be 
solved by use of this or similar heating 
cable. 

For a copy of Bulletin GEA-3539 
recently issued on “G.E. Heating 
Cables” and their varied applications, 
write General Electric, Schenectady, 
a 2 


“S-P” Service Pipe 


e@ In the face of shortage in galva- 
nized pipe and copper tubing water 
works managers will be interested in 
Hill-Hubbell’s offering of “S-P” steel 
service pipe in sizes from % inch to 
1% inches. 

“S-P” steel service pipes are pro- 
tected on the outside with Hill-Hubbell’s 
“factory processed” coatings and on the 
interior by special cement linings. 
Pipes from 2 inches and upwards are 
protected with regular water works 
enamel linings and coatings. 

For more detailed information con- 
cerning the new “S-P” small diameter 
protected steel pipe write the Hill-Hub- 
bell Co. Division of General Paint 
Corp., Cleveland, Ohio, 
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Cutaway view of 6” CIP Belimaster 
Joint. Bell end of pipe is of simple 
design to accommodate the Joint. 


@ When the going really gets tough— 
that’s when you'll fully appreciate the ad- 
vantages of the new Dresser Bellmaster 
Joint, Style 85, for joining CIP lines. 
Comes completely assembled, can be in- 
stalled in from.2 to 5 minutes by an ordi- 
nary workman using only a wrench. Bell- 
master fits inside bell. Stays permanently 
tight, offers complete protection against 
corrosion. Resilient gasket protects 
against pife movement, expansion and 
contraction. Write today fora free sample 
Bellmaster! 


Dresser Manufacturing Company 








BRADFORD, PA. 








PREPARE FOR 
EMERGENCIES WITH 


VALVES 
HYDRANTS 


AND WATERWORKS ACCESSORIES 


SHEAR GATES 
MUD VALVES 
VALVE BOXES 


SQUARE BOTTOM 
GATE VALVES 


TAPPING VALVES 
WALL CASTINGS FLAP VALVES 
SLUDGE SHOES 


SPECIAL CASTINGS 
TAPPING SLEEVES FLANGE AND FLARE 


CHECK VALVES FLANGED FITTINGS 
FLOOR STANDS B & S FITTINGS 
EXTENSION STEMS CUTTING-IN TEES 


Write for Catalog No. 34 


M&H VALVE 


AND FITTINGS COMPANY 


ANNISTON, ALABAMA 








New Water Pump Seal 
by Crane 

















e@ Crane Packing Co. are offering what 
they consider a revolutionary develop- 
ment in water pump seals—the John 
Crane Bellows Pump Seal. 

The new seal has but two parts—the 
bellows and a spring. The synthetic 
rubber compound employed in the bel- 
lows is grease and oil proof and resists 
even anti-freeze compound attack. The 
seal is spring driven and operates as 
a driving coupling. It does not touch 
or have a sliding contact with the shaft, 
and its efficiency is not interfered with 
by rust, corrosion or deposits. 

Because of the ability of the seal to 
flex ‘and compress as a unit, pressure 
variations, mis-alignment of shaft, 
torque and vibration set up by unbal- 
anced impellers are automatically com- 
pensated for and accommodated. The 





serrated contact facings are respon- 
sible for the seal at both the washer 
and drive and driving base points. A 
seal with a suction action is the result. | 

For further information on the new | 
Bellows Seal write Crane Packing Co., 
1800 Cuyler Ave., Chicago. 


“Penciltex” for Simplification 
of Drafting 


“Penciltex” is a new development in 
tracing cloth, a product announced by 
the Frederick Post Co. of Chicago. 

This marketer of instruments, equip- 
ment and material for the engineer and 
architect, asks the questoin, “Why ink— 
it wastes time.” To prove that they 
mean just that, a unique tracing cloth 
with a velvet-like surface, is offered for 
use as a cloth on which ordinary pencil 
work can supplant inked tracings. 

With “Penciltex” ordinary pencil 
tracings or original drawings produce 
perfect direct white prints, blue prints 
or tracing copies of a quality required 
on government contracts. 

The producer states that there is no 
handling trick. Each draftsman simply 
continues his present technic, which 
on “Penciltex” produces the opacity 
and contrast needed for producing per- 
fect prints. 

For a liberal sample of “Penciltex, 
and quotations on various sheet sizes 
and roll widths, write The Frederick 
Post Co., Box 803, Chicago, III. 


” 
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IF Your SEWAGE efflu- 


ents are high in suspended 
solids; 








Or, you have a WaTER Pros- 
LEM; 

Or, desire to Recover a prod- 
uct now wasted; 

Or, you are disturbed by 
STREAM POLLUTION; 

Or, are in any way interested 


in the removal of suspend- 
ed solids from liquors; 


You should investigate the 


Laughlin Modified 
Rapid Sand Filter 














BECAUSE, it is a simple automatic, 
continuous flow apparatus, designed 
on familiar lines, to accomplish a 
purpose without adding to the oper- 
ator’s troubles. 


LAUGHLIN EQUIPMENT 
CORPORATION 


270 Madison Ave., New York City 






















A DEPENDABLE self- 
caulking joint compound 
used to joint cast iron bell 
and spigot pipe. Much 
easier to use than lead 
and makes stronger, more 
flexible and tighter joints. 

Employed on thousands 
of miles of pipe from 4” 
to 60”. Write for our free 
trial offer. 
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OVER 25 YEARS WITHOUT A FAILURE 


WATER WoRKS & SEWERAGE, November, 1941 








98 





EDSON’S NEW 
HAND PUMP 


Smallest Diaphragm 
Pump Made, 2” Suction 
Open Discharge. Capac- 
ity 1400 G.P.H. Weight 
50 Ibs. Size No. 1 
THE 
EDSON CORP’N 
49 “DP” Street 
So. Boston, Mass. 


NEW YORK: 142 Ash- 
land Pl., Brooklyn 
Catalog “T’’ Gives Full Data, Also Edson 
Hand and Power Pumps, Suction Hose and 
Pump Accessories 

















Complete Sewer 


Cleaning Equipment 


Cleaning Equipment 


W. HH. STEW ANE 











PHOENIX 
DISC WATER METERS 


FEATURING 


SPIRAL GEARS 


(A Phoenix Patent) 







| Have an Excellent Ree- 
ord of Dependable — Accurate 
Service Since 1914. 


Repair Parts for Water Meters 
We furnish Parte for 
UNION KING METERS 
Send inquiries for prices. 





PHOENIX METER CORP. 


NEW YORK, N. Y. 


PRINCE BAY, S. |. 











Equipment for Sale 


Four mechanical downdraft sewage 
aerators: (1) 3-H.P. U. S. electric weath- 
erproof motor. Vertical direct drive, solid 
shaft, 3 phase, 60 cycle, 220 volt, 690 
r.p.m. (2) Vertical centrifugal pump. 
Axial flow. 2700 g.p.m. discharge. (3) 12- 
inch downdraft tube. Hydraucone asse:n- 
bly. (4) Miscellaneous equipment to give 
complete installation. All this equipment 
actually operated only 18 months. Good 
condition. Cost new $9000. Inquire 


Borough of State College, Pa., 
H. B. GULDEN, Borough Engineer. 

















WITH THE MANUFACTURERS 


Valve and Meter Representatives Meet in San Francisco 








e@ More than a score of officials and 
representatives of Pittsburgh Equitable 
Meter Co. and Merco Nordstrom Valve 
Co. met recently in San Francisco for 
the discussion of 1942 activities. They 
reported from various parts of the coun- 
try. Colonel W. F. Rockwell discussed 
policies of the two companies and con- 
ditions confronting the organization, 








priority situations and plans for im- 
mediate expansion. 

In the accompanying photograph in 
the first row are H. Boezinger, vice 
president in charge of west coast sales; 
Colonel W. F. Rockwell, president, and 
Captain A. E. Higgins, vice president 
and general sales manager. 








Schwob Joins Yeomans 





@ Carl E. Schwob, 
former principal 
assistant sanitary 
engineer of the Illi- 
nois State Dept. of 
Health, has been 
appointed Chief 
Sanitary Engineer 
in charge ‘of the 
sanitation ~*equip- 
ment department 
of Yeomans Broth- 
ers Co. of Chicago. 

Mr. Schwob is a graduate in sani- 
tary engineering of the University of 
Iowa, 1926, with a master’s degree 
from Harvard University, 1938, and 
has had fifteen years’ experience in 
sanitary engineering and kindred fields. 

With the Illinois Dept. of Health, he 
was extensively engaged in problems 
involving the design, care and main- 
tenance of new and existing sewage 
treatment plants. He, therefore, goes 
to Yeomans well versed in problems 
of plant design and operation, and will 
understand the needs in design and use 
of equipment which will insure better 
operation and the least maintenance 
worries. 
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Bailey Meter Makes Cundiff 
Cincinnati Manager 


@ Bailey Meter Co., Cleveland, an- 
nounces the appointment of R. M. 
Cundiff as manager of its Cincinnati 
office at 2512 Carew Tower Building. 
He succeeds E. R. Dearborn, resigned. 

Mr. Cundiff is a mechanical engineer- 
ing graduate of the University of 
Kentucky and a native of that state. 
For the past twelve years he has been 
located in the Bailey Meter’s New York 
office. 

He will be ably assisted in his new 
position by Messrs. J. A. Lucas and 
J. E. Zimmerman. 


Simons Made Cochrane's 
Carolina Representative 


@ W. B. Simons, Charlotte, N. C., 
has been appointed representative for 
Cochrane flow meters in the Carolinas, 
according to announcement from Coch- 
rane Corp. of Philadelphia. 

Mr. Simons also handles the prod- 
ucts of other well-known manufac- 
turers. 
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GASKET AND FORM 
The Perfected Method for Making 
SEWER PIPE JOINTS OF CEMENT 


@ No jute used—gasket centers spigot. 
@ Definite space in each joint for ce- 
ment. 

@ Form confines cement-grout to lower 
portion of joint. 

@ Particularly advantageous in water- 
s 

a 





bearing trenches. 
Infiltration minimized. 
A. WESTON Adams. Mass. 





The ORIGINAL 
and FINEST.... 


Manhole Cushion U. S. Pat. No. 
2,050,050 offers you the 
simplest solution for noisy, 
rattling covers. Easy to 
install. Lasting — Eco- 
nomical. 


Write for story of Tapaz 
and Trial Offer. 


TAPAX MFG. CO., INC. 
MAMARONECK NEW YORK 


STOP 


JOINT LEAKAGE 
with CARSON 
MECHANICAL JOINTS 


@ CHARCOAL IRON BOLTS © 


for Cast Iron Pipe and Fittings 
(Also Leak Clamps) 


WRITE FOR PRICES 
CARSON CADILLAC 
COMPANY 


1221 PINSON ST. BIRMINGHAM, ALA. 
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Meter-Master 


RATE RECORDER FOR 


WATER METERS 


Send For Literature 


F. S. BRAINARD. & CO. 


246 Palm Street, Hartford, Coan. 








Varec Office 
Opened in Tulsa, Okla. 


@ The Vapor Recovery Systems Co., of 
Compton Calif., producers of gas han- 
dling and safety equipment for sewage 
works, have established an office in 
Tulsa, Okla., to which Mr. Floyd L. 
Swindell has been appointed manager 
and sales representative. 


Mr. Swindell, a graduate of the Uni- 
versity of Oklahoma, was formerly a 
consulting engineer in the gas and oil 
fields and Associate Editor of “The 
Oil Weekly.” With his technical back- 
ground and broad experience in gas 
handling, Mr. Swindell is well equipped 
to represent “Varec” in solving prob- 
lems encountered in the control and uti- 
lization of gas produced in modern sew- 
age treatment practice. 


This announcement comes’ from 
Frank V. Long, President of The Vapor 
Recovery Systems Co. 


Rex Makes Promotions 


@ Chain Belt Co., Milwaukee, has an- 
nounced the appointment of A. W. 
Thomas as sales manager of the Con- 
struction Machinery Division, D. A. 
Kalton as assistant sales manager and 
A. J. Frank as assistant to the man- 
ager of the division. All have been con- 
nected with the company for many 
years and have had extensive experi- 
ence in the construction machinery 
field. A. W. Thomas will succeed B. F. 
Devine, recently promoted to manager 
of the Construction Machinery Division. 


Silver Anniversary 


@ Barber-Greene Company recently 
celebrated their 25th anniversary. In 
commemoration of the event they pub- 
lished a loose leaf brochure with green 
plastic binding. Particularly expressive 
is a paragraph on the front of the sec- 
ond sheet: 


“We realize better than anyone else 
that neither age nor size is cause for 
celebration. And we are still neither 
old nor large. But to observe a mile- 
stone, and some measure of accomplish- 
ment, this booklet is prepared as a 
souvenir of our Twenty-fifth Anniver- 
sary for those who make up the Barber 
Greene Company.” 


It is a descriptive and pictorial book 
let of equipment developed by the com- 
pany during its existence and ends with 
a descrintion of currently manufactured 
items. ' 





HELP WANTED 


Instrumentmen, Draftsmen and Rodmen 
needed by the Water Bureau of The Metro- 
politan District, 1026 Main St., Hartford, 


Conn. Write for application blanks. 
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BAILEY METERS 
AND CONTROLLERS 


FOR SEWAGE TREATMENT 
AND WATER SUPPLY... 


@ Venturi Tubes, Weirs, 
Flumes, Nozzles and other 
\ primary elements; Mechanic- 
ally and Electrically operat- 
ed Registers and Complete 
Automatic Control Systems. 








BAILEY METER COMPANY 


1072 IVANHOE ROAD e CLEVELANr 0. 
Bailey Meter Co. Ltd., Montreal, Cai.ada 
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The Langelier 
7 LOW MO) 374 1B) 
WATER HARDNESS 
APPARATUS 





for the rapid and con- 
venient determination 
of CaH and MgH, 
separalely or com- 


bined. | al Cee hl 
details. 


Chemlab Specialties Co. 
52 Alvarado Road 
Berkeley, California 

















LABORATORY MIXER... 
—- , ‘i 





IS the important piece of equipment in’ the 


Modern Water Works Laboratory. Now being 
used by ieaders in water works research. Many 
superintendents and chemists have been able ta 
reduce their chemical costs by the control of 
chemical dosages with this mixer. Write for 
literature. 


PHIPPS & BIRD, INC. 





Richmond, Va. 














ANTHRAFILT 


A Filter Medium For 
All Purposes 


AntHracite Equipment Corp. 


19 Rector St. New York 


H. G. Turner Research Engineer 
STATE COLLEGE, PA. 
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Albright & Friel, Inc. 


Consulting Engineers 
Water, Sewerage, Industrial Waste, 


Garbage, Power Plant and Valuation 
Problems. 


1520 Locust St. 
Philadelphia, Penn. 








Alvord, Burdick & Howson 


Engineers 
John W. Alvord 
Charles B. Burdick 
Louis R. Howson 
Donald H. Maxwell 





Edward A. Fulton 


Consulting Engineer 


Investigations, Reports, Valuations, Design 

and Construction—Water Supply and Purifi- 

cation Plants, Sewerage and Sewage Treat- 

ment Works; Municipal Paving and Power 
Developments. 


3 So. Meramac Ave. 
St. Louis, Ma. 


Lancaster 
Research Laboratories 


Physical and chemical tests of Sewages, 
Sludges and Industrial Wastes. 
Examinations, tests and reports on treat- 
ment processes and on dapeaee Experts in 

on. 

Treatment processes for Industrial Wastes. 
85 Zabriskie Street 
Hackensack, New Jersey 
Hackensack 3-2325 








I. M. Glace 


Consulting Sanitary Engineer 


WATER SUPPLY AND PURIFICATION 
SEWAGE AND SEWAGE TREATMENT 





Metcalf & Eddy 


Engineers 


Water, Sewage, Drainage, Garbage and 
Industrial Wastes Problems 











Black & Veatch 


Consulting Engineers 
4706 Broadway, Kansas City, Mo. 
Sewerage, Sewage Disposal, Water Supply, 
Water Purification, Electric Lighting, Power 


Greeley and Hansen 


Engineers 

Samuel A. Greeley 
Paul E. Langdon 
Thomas M. Niles 


Paul Hansen 
Kenneth V. Hill 
Samuel M. Clarke 





Water Works, Water Purification, Flood Re- Specializing in Water Quality Laboratories Valuations 
lief, Sewerage, Sewage Disposal, Drainage, Problems 
Appraisals, Power Generation seats ned wet tees On Statler Building 150 Broadway 
Civic Opera Building Chicago 3.2939 Harrisburg, Pa. 2 Boston New York 
Reeves Newsom E. H. Aldrich 


Newsom & Aldrich 


Engineer-Consultants 
Water Supply, Purification 








Consulting Engineers 
(Formerly Nicholas S. Hill Associates) 


Water Supply, Sewage Disposal, Hydraulic 

Developments, Reports, Investigations, Valu- 

ations, Rates, Design Construction Opera- 

tion, Management, Chemical and Biological 
Laboratories. 


112 East 19th St. New York 








(formerly Gascoigne & Associates) 


W. L. Havens C. A. Emerson 
A. A. Burger F. C. Tolles F. W. Jones 


Consulting Engineers 
Water, Sewage, Garbage, Industrial 





Wastes, Valuations. — Laboratories 
Leader Building Woolworth Bldg. 
Cleveland New York 











Burns & McDonnell 


Engineering Co. 
McDONNELL-SMITH-BALDWIN- 
TIMANUS-McDONNELL 


Consulting Engineers Since 1897 


Waterworks, Light and Power, Sewerage, 
Reports, Designs, Appraisals, 
Rate Investigations 
Kansas City, Mo., 107 West Linwood Blvd. 
Cincinnati, Ohio, 307 East Fourth St. 











Pianta, bape 39 species Teenentions, Water Supply, Water Purification and Distribution 
eports an aboratory rvice ’ ’ : 
E. B. Black N. T. Veatch, Jr. Sewerage, Sewage Treatment, Flood sae 1 taecs a — 
a 4 sw - ig | A Control, Drainage, Refuse Disposal 500 Fifth aan’ Gaat Bldg 
E. L. Filby 6 N. Michigan Ave., Chicago a Sa Harrisburg 
Buck, Seifert and Jost Havens and Emerson Nussbaumer & Clarke, Inc. 


Newell L. Nussbaumer Irving Clarke 


Water Supply and Treatment 
Sewerage & Sewage Disposal 
Garbage Incineration 
Town Planning 


327 Franklin St. Buffalo, N. Y. 








Morris Knowles, Inc. 
Engineers 


Water Supply and Purification, Sewerage 
and Sewage Disposal, Valuations, Labora- 
tory, City Planning. 


1312 Park Building, Pittsburgh, Pa. 





Malcolm Pirnie 


Engineers 


Water Supply, Treatment, Sewerage 
Reports, Plans, Estimates 
Supervision and Operation 

Valuation and Rates 


25 W. 43rd St.. New York, N. Y. 








The Chester Engineers 
Campbell, Davis & Bankson 
Water Supply and Purification, Sewerage 
and Sewage Treatment, Power Develop- 
ment and Applications 
Irvestigations, Appraisals, Rates, Testi- 
mony, Design, Supervision, Operation, 
Accounting 


210 Parkway at Sandusky Street 
Pittsburgh, Pa, 














Charles J. Kupper 
WATER WORKS—SEWERAGE 


Water Purification and Sewage Treatment 
Garbage and Rubbish Incineration 
Industrial Wastes Treatment 


Valuations 


15 Stelton Road 


Telephone 
New Market, N. J. 


Dunellen 2-5700 











The Pitometer Company 


Engineers 


Water Waste Surveys, Trunk Main 
Surveys, Water Distribution Studies. 


Penstock Gaugings 
New York, 40 Church St. 
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William Raisch and 
Associates 


Consulting Engineers 


Sewage Treatment, Refuse 
Disposal, Sewers, Drainage, 
Reports 


227 Fulton Street New York, N. Y. 





Russell & Axon 


Geo. S. Russell—John C. Pritchard 
Joe Williamson, Jr.—F. 2. Wenger 


Consulting Engineers, Inc. 
Sewerage, Sewage, Disposal, Water 
Works, Filtration, Softening, 
Power Plants 


4903 Delmar Blvd. St. Louis, Mo. 


Weston & Sampson 
Robert Spurr Weston George A. Sampson 
Water Supply, Water Purification, Sewer- 
age, Sewage and Industrial Waste Treat- 


ment, Corrosion Control, Laboratory Service, 
Supervision, Valuations. 


14 Beacon St. Boston, Mass. 











| Thomas M. Riddick 
Consulting Engineer and Chemist 


Municipal and Industrial Water Purification, 

Sewage Treatment, Operating Supervision 

of Plants, Sanitary Surveys, Stream Pollu- 

tion Investigation, Swimming Pool Control. 

Chemical and Bacteriological Analyses, 
Testing of Materials. 


369 East 149th Street, New York City 
(Tel. Melrose 5-6579) 


Stanley Engineering 
Company 
Water Works — Sewerage 
Electric Power 
Reports — Design 
Supervision — Valuation 
Central State Bank Bldg., Muscatine, Ia. 


Whitman & Howard 


Harry W. Clark, Associate 
(Engineers (Est. 1869—Inc. 1924) 
Channing Howard Paul F. Howard 
Walter A. Janvrin C. Roger Pearson 
Water Supply, Water Purification, Sewer- 
age, Sewage Disposal, Water Front Im- 
provements and all Municipal and Indus- 
trial Development Problems, Investigations, 
Reports, Designs, Supervision, Valuations. 
89 Broad St., Boston, Mass. 








Runyon & Carey 
Consulting Engineers 
Water Supply and Treatment 


Sewerage and Treatment 
Power Plants 





Water Leak Detector Co. 
Engineers 
Pipe Line Location Maps 


Water Leak Detector Instruments 
Pipe Locators 


Whitman, Requardt 
& Smith 


Engineers 
Ezra B. Whitman Norman D. Kenney 
Gustav J. Requardt A. Russell Vollmer 
Benjamin L. Smith Theodore W. Hacker 


Water Works—Sewerage—Utilities 


33 Fulton St.. Newark, N. J.. 166 N. Third St. 














1304 St. Paul Street, Baltimore, Md. 


Columbus, Ohio Albany, N. Y. 




















Save Money 


WITH 


A Coagulant for all 
types of Water Treat- 
ment. Also adaptable for 
Waste Water Treat- 
ment. You can save by 
conditioning sludge 
with ferri-floc. Atlanta’s 
Clayton plant uses ferri- 
floc alone. (No time re- 
quired to condition this 
sludge.) Send for free 
literature and sample to 
test in your plant. 


Tennessee Corporation 


ATLANTA, GA. LOCKLAND, OHIO 




















IS YOUR NAME ON THE LIST? 


Become a subscriber now to 


WATER WORKS & SEWERAGE 


Rates: lyear $2.00 
Zyears $3.00 


Two months additional for cash with order. 


USE THIS COUPON 
(Please print) 





(Mail to 330 S. Wells St., Chicago) 




















INQUIRIES 
INVITED 


on all 
Foblems 






Whether your problem 
of water rectification is 
large or small, we have a 
form of equipment to serve your 
needs. We manufacture and _ install 
equipment for Gravity Filtration and 
Softening Plants; Pressure Filters 
and Zeolite Softeners; Swimming 
Pool Recirculating Appliances; and 
Water Treatment Units 
of all types. 


ROBERTS / 
FILTER MFG.CO. 


















How Can 
Sewage Gas 
Hazards Be |. 

Eliminated? 


ee ai 









Simple—just send for a copy of 
P.F.T. Bulletin 121-A. Describes 
P.F.T. Flame Traps, Pressure Relief 
Valves, Waste Gas Burners, Con- 
densate Drip Traps, Pressure 
Gages and other boiler room ac- 
cessories that assure safe operation 
of Digested Sludge Sewage Treatment Plants. 
Ask for a copy. 


PACIFIC FLUSH-TANK 


COMPANY 
0 a Bg 4241 Ravenswood Ave., Chicago, Ill 


New York Charlotte, N. Cc. 
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THE DORR CLARIGESTER 


PROVIDES PRIMARY SEWAGE 
TREATMENT IN SINGLE TANK 


The Dorr Clarigester is a natural 
for small sewage treatment plants 
serving concentrated population 
groups of 1000 to 5000 persons. 
Arms, plane and munitions fac- 
tories—municipal and federal 
housing projects—military and 
commercial airports — small 
communities far from sewerage 
systems. 

The Dorr Clarigester is a two- 
story separate sludge digestion 
plant. In the top compartment, 
sedimentation; in the lower, sludge 
digestion. All big plant standards 
of mechanical treatment scaled 
down for a smaller but no less 
efficient job. 

If primary treatment is enough, 


anne) Q. IP 


ADDRESS ALL INQUIRIES TO OUR NEAREST OFFICE 


the Dorr Clarigester is the entire 
plant. Like large separate sludge 
digestion plants it will give 55 to 
70 percent removals of suspended 
solids, 30 to 45 percent reduc- 
tions in B. O. D. 

If secondary treatment is nec- 
essary simply add Trickling Filters, 
a Biofiltration System, Chemical 
Precipitation or Activated Sludge. 
Such a team can be relied upon to 
do a bigger job —80 to 90 percent 
removals of suspended solids and 
85 to 90 percent reduction in 
B. O. D. 


@ Write now for the Dorr Clarigester bul- 
letin—complete with drawings, specifica- 
tions, operating data and useful design 


information. 
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FOR MILITARY AND ARMAMENT CENTERS 
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Angeles, Calif. 


SECTION THROUGH 
DORR CLARIGESTER 


Clarifier and digester mechanisms 
omitted to illustrate better the zon- 
ing of thick sludge and clarified 
sewage in the two compartments. 


DORR CLARIGESTER 
ADVANTAGES 


No scum or foam, because of direct 
release of gas. 


Gas utilized for sludge heating 
Broad size range; diameters 10 to 


40 ft; depths 11 to 23 ft. 


All solids handled mechanically by 
standard Dorr Clarifier and digester 


mechanisms. 


Less costly —one tank does work 
of two. 


One point of feed, overflow and 
discharge. 


One motor drive unit, no sludge 
pump, no interconnecting piping, no 
valves to manipulate. 


THE DORR COMPANY, INC., ENGINEERS 


. 570 LEXINGTON AVE. 

CANDLER BUILDING 
TORONTO, ONT. . 80 RICHMOND ST.W. 
CHICAGO, ILL. . 221.NO.LA SALLE ST. 
DENVER, COLO. . . . . COOPER BUILDING 
LOS ANGELES, CAL. . 81) WEST 7TH ST. 


RESEARCH AND TESTING LABORATORIES 
WESTPORT, CONN. 
SUGAR PROCESSING 


PETREE & DORR ENGINEERS, INC. 
570 LEXINGTON AVE., NEW YORK 


NEW YORK, N. Y. 
ATLANTA, GA. 








Left: Dorr Clarigester at San Jacinto, 
Calif. 21 ft. dia. by 19 ft. 6 in. deep. 


Consultants: Koebig & Koebig, Los 
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MOVES UP WITH THE TIMES 








ARE WATER TREATMENT METHODS THAT WERE 
“TOPS” IN 1918 SETTING THE CEILING FOR 
YOUR 1941 WATER-PROTECTION CAMPAIGN? 





HLORINATION OF WATER, as practiced in 
1918, set a high standard of protection for its 
time — it did the job it was expected to do. But 
now, standards of protection have moved up, and 
the task of assuring a safe and palatable water 
supply has become more critical and more de- 
manding. Unless you are using today’s treatment 
methods, your safety standards may fall short of 
the higher “ceiling” that present conditions require. 

With Break-Point Chlorination, for example, 


you can eliminate the occasional gas-formers that 


show up in some waters after ordinary chlorina- 
tion treatment. With Break-Point, too, you can 
protect the taste and odor of water against sea- 
sonal assaults of algae and other micro-organisms 





that would otherwise destroy its palatability. 

Modern Chlorine-Ammonia treatment meth- 
ods may also serve to strengthen health-defense 
measures in those systems where a longer lasting 
residual is desirable. Chlorination at two or more 
points, in a treatment “tailored” to improve filtra- 
tion efficiency as well as to destroy pathogenic 
bacteria, is another of today’s alternatives. 

If you are anxious to give your community a 
higher ceiling of health defense to offset natural 
or man-made dangers — just ask your W&T Rep- 
resentative about the higher safety standards 
made possible by using Break-Point or other spe- 
cial treatment methods. Or write direct for book- 


let “A Sound Defense for Your Water Supply.” 
SA-121 


